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For the kind of fury that is smashing at the Axis forces 
more effectively each day...that is now in action... 


everywhere! 


Our armed forces have demonstrated the devastating 
effectiveness of their fury...To keep it effective...to 
move it faster and farther...that is the responsibility 
of the oil industry. Tret-O-Lite Dehydrating Com- 
pounds and Service can better your ability to fulfill 
your part of this responsibility. Call one of our repre- 


sentatives; they are always “on call’”...everywhere. 


TRETOLITE COMPANY 


Manufacturing Chemists 
WEBSTER GROVES, ST. LOUIS COUNTY, MO. © LOS ANGELES, CALIF. 





GROSS 500 
TARE 50 . 
NET 50 C 


30 ant. : =e, 
DEHYDRATING DESALTING 


COMPLETE SERVICE FOR EVERY FIEUD” 








Doing a Job for SYNTHETIC RUBBER 


Today, when huge vessels for the 
manufacture of synthetic rubber must 
be builtr—and fast—Smith facilities 
and know-how are meeting the de- 
mand as a part of the day’s work. 
For example, Smith is constructing 
all of the largest towers for a buta- 


diene plant in the Southwest. These 


towers are so large and heavy that they 
cannot be transported in one piece. 
So we are building and shipping them 
c c 
in halves. Upon arrival at their 
destination they will be assembled, 
welded, stress relieved, and tested 
in the field. 


It is only natural] for the Petroleum 





Industry to turn to Smith for these 
huge towers. Butadiene is a petro- 
leum product—and Smith pressure 
vessels are serving the Petroleum 
Industry wherever oil is refined. 
They are custom built to meet 
and exceed any specified operating 


requirement. 
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ELECTRIC-WELDED PRESSURE VESSELS 
ating Chassis Frames Heat Exchangers ° 
and Farts Electrod d Welding ( 
Oil Well Casing and Equipment ~ — 0 v 0 Vation 
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Line Pipe Containers 
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America is now thoroughly awake to the 
seriousness of what lies ahead. There is a 
definite realization that we can lose this war 
if we do not take advantage of every one of 
our national resources. 


The sources of virgin raw materials, -- ore 
mines, coal mines, mines from which alloying 
materials are produced -- are being drawn 
upon to their limit. But now the steel indus- 
try, in order to produce the necessary steel 
for tanks, guns, planes, ships, shells, bombs, 
machines and other vital war material, needs 


























6,000,000 tons of scrap in addition to the 
regularly available supply to achieve its goal. 


The extra supply of iron and steel scrap is 
largely beyond the control of our industry -- 
it is in the hands of more than a hundred 
million Americans. In order that ultimate 
Victory may be assured, every individual 
must adopt an objective, fact-facing attitude 
and pledge himself to help in the mobiliza- 
tion of every pound of iron and steel scrap 
and make it available, through regular 
channels, in order that it can be converted 
into prime steel. 
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You'll want this 
latest 


“PIPING 
POINTER 
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1. It’s timely and is written to help you keep pipe lines 
flowing. And it’s authoritative, for it’s based on the vast 
experience of America’s leading producer of valves— 
Crane. 


2. Bulletin No. 5 deals specifically with proper repair 
and reclamation of valves; tells how to keep them work- 
ing better and longer. That’s mighty important—now 
when piping equipment is harder to get—and critical 
metals must be conserved for war. 


3. “Piping Pointers” are ideal for training and super- 
vising the new men required to keep plant equipment in 
shape under triple-shift operation. Also, they help keep 
veteran workers “brushed-up” on modern piping practices. 


These Bulletins are available free to any plant—for its 
piping men, maintenance shops, and employee training 
schools. They’re one of the ways Crane is sharing its 
basic information as the Nation’s leading valve manufac- 
turer with plants who are building for Victory. Ask your 
Representative for copies—or write direct. 


CRAN 
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BACK ISSUES ARE AVAILABLE. To meet the demand 
for "Piping Pointers” from plants in every industry, extra 
supplies of back issues are available. Be sure to get the entire 
series NOW —when you need them most. 


E 


CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES © FITTINGS PIPE 
PLUMBING + HEATING + PUMPS 





NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 
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The Course of Qit 









by K. C. SCLATER 
STEEL FOR OIL 


Deep concern is felt over the increasing lag in dis- 
covery of new oil reserves. Drilling operations have 
declined 50 percent in the last six months. The ratio 
of dry holes to total completions has increased from 
23 percent to 33 percent, and the initial production of 
wells completed in June, 1942, was only 35 percent of 
that of wells completed in December, 1941. The dire 
need to correct this trend is obvious. Indeed, petro- 
leum is so vital in war that the encroachment of the 
Axis powers on available petroleum resources of the 
world makes it increasingly imperative that we aug- 
ment our domestic oil reserves without delay. 

Washington O.P.C. officials are known to be keenly 
aware of the gravity of the situation, but they are 
faced with the problem of trying to get along with less 
than the minimum of critical materials that an ade- 
-quate drilling program demands. 

Whether the shortage of materials for drilling is 
really as critical as assumed is a moot point. The Ameri- 
can Association of Oilwell Drilling Contractors re- 
cently made a survey, the results of which may throw 
some light on this question. The purpose of the survey 
was to obtain an inventory of available oil-well drill- 
ing rigs and an estimate of the amount of critical mate- 
rial that would be needed to put them into service and 
maintain them in active operation. From an analysis 
of the information compiled it is estimated that less 
than two tons of steel and 90 pounds of rubber are 
consumed in drilling a well 4556 feet deep. This does 
not include well casing, line pipe, and lease connections 
required for the completed well, but applies only to 
material consumed in drilling. 

There are in the United States alone more than 5000 
drilling rigs, including rotary, cable, and combination 
tools. If all were in normal active operation for one 
year it is estimated they could drill between 40,000 
and 45,000 wells. If only 25 percent of the drilling 
rigs were operated for one year at a normal rate it is 
estimated they could drill 10,856 wells of an average 
depth of 4556 feet and would require 12,000 tons of 
steel and 486 tons of rubber. To complete and equip a 
well ready to produce by pumping, it is estimated 
may require 50 tons of steel. 

The amount of material to keep drilling rigs in 
operation is reasonably small, and it is not all con- 
sumed. Most of it can be salvaged or be made avail- 
able for scrap. Only in completed wells would the 
consumption of steel be substantial in quantity. 

Although the price of crude oil is admittedly 
important factor influencing wildcat drilling, the criti- 
cal shortage of materials is assumed to be the governing 
factor. The belief seems to persist in Washington that 
the country cannot afford the diversion of steel to the 
drilling of new wells or the discovery of new reserves. 
This belief no doubt is largely due to the ready avail- 
ability of existing domestic oil supplies. 
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These figures on steel consumption in drilling oil 
wells should be a guide to probable requirements and 
may serve as a yardstick in planning an adequate drill- 
ing program to increase the nation’s oil reserves. Surely 
petroleum is important enough in war to justify the 
necessary expenditure of steel. 


BOLSTERING FIELD'S DECLINE 


Approval by the Office of Petroleum Coérdinator of 
the salt water disposal plan in the East Texas field as 
a pressure-maintenance project must be hailed with 
satisfaction by the industry. The project has been 
granted a priority rating by the War Production Board 
that will assure the supply of materials needed. 


Production from the East Texas field is a substantial 
part of the nation’s oil supply. Its place in the national 
oil picture is so important that the O.P.C. thinks it 
essential “That the field be operated in an efficient man- 
ner so that it can continue to contribute its quota of 
petroleum for the duration of the conflict.” The 
project is designed to assure just that. 


“This is believed to be the first segment of a com- 
prehensive program under which the water produced 
from the East Texas field in connection with the pro- 
duction of oil will be injected back into the lower 
part of the Woodbine sand for the purpose of main-, 
taining bottom-hole pressures.” 


So great has been the volume of water produced 
that reservoir pressures have been seriously affected. 
It is estimated that unless water is reinjected into the 
formation to maintain pressure the yield of oil from 
the field will be reduced by some two hundred to eight 
hundred million barrels. Another consideration, and 
one that has special significance at this time, is that 
failure to maintain reservoir pressure at the proper 
level will shorten the flowing life of the wells and 
create a need in the near future for large quantities 
of steel and other critical materials for pumping equip- 
ment. 


According to the O.P.C. “The Salt Water Disposal 
Company’s plans provide for the daily injection into 
the Woodbine sand of 90,000 barrels of water. This 
will be done through six injection wells. Construc- 
tion is scheduled to start about January 1, and should 
take from six to eight months. The cost, is estimated 
at about $500,000. In the design of the project, the 
construction engineers have avoided the use of criti- 
cal materials to the greatest possible extent, and a large 
part of the equipment employed will be second-hand.” 

Experience gained in the operation of the project 
may yield data that will subsequently be found valu- 
able in other oilfields. Planning of this entire project 
is an encouraging innovation in codperative effort, 
whose purpose is to prolong the life of a valuable and 
prolific oilfield of wide extent and diversified owner- 
ship. 
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When You Pick The Wrong One 
..- You Lose 
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And it is the same with wire rope. 


As wire rope is used for many purposes, it is made 
in a wide range of grades, constructions and types. 
To obtain maximum results it is necessary to select 
the rope most suitable for the particular work it is to 
do... the one that can win under the existing con- 
ditions. 





When the “right rope” is not used, you are losing 
both time and money because replacements will have 
to be made more often; and what is mofe to the 
point—steel urgently needed for ships and shells is 
being wasted. 








The accompanying illustrations show a few of the 
many wire rope constructions that are available. 
These can be furnished in different grades—either 
Preformed or Non-Preformed. They can also be 
supplied with either a hemp core, or a wire center 
of the type best suited for the job. Our experienced 
Engineering Department is at the service of all wire 
rope users to help make the proper selection. Feel 
free to consult us. 


6x19 SEALE 











WIRE ROPE MAKERS ESTABLISHED 1857 
S9O09 KENNERLY AVENUE “ Wrat LOUIS, MISSOURI, U.S.A. 


SAN FRANCISCO ’ ’ 520 Fourth Street 
PORTLAND ’ r 914 .N. W. 14th Avenue 
SEATTLE ’ ’ 3410 First Avenue South 





NEW YORK ’ ’ ’ 90 West Street 
CHICAGO ’ ’ 810 W. Washington Blvd. 
DENVER ’ ’ ’ 1554 Wazee Street 
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Highlights 





IN OILDOM 





Want Federal Lease Law Changed 

A Senate subcommittee meeting recently at Artesia, New 
Mexico, to consider problems of western oil produc... 3, heard 
a request for legislation to strip from the Secretary of the 
Interior the power to negotiate federal oil leases. The matter 
was submitted by Hiram Dow of Roswell, New Mexico, chair- 
man of the National Regulatory Authorities, speaking for 
independent operators present. 

Citing the need for new oil development because of increased 
demand for crude oil, and what he said was the corollary fed- 
cral policy of discouraging new development, Dow asked com- 
mittee members for legislation to amend the national oil and 
gas lease act to permit renewal of leases under set terms other 
than the authority of the Secretary of the Interior. To encour- 
age needed development, oilmen want a specific renewal law 
and a set government royalty figure of 12'2 percent on pro- 
duction instead of the existing sliding royalty scale up to 33 
percent, he said. 


Declares More Oil Reserves Essential 


Frank Buttram, president of the Independent Petroleum 
Association of America, appearing before the Petroleum Indus- 
try War Council early this month, told that body “we must 
definitely notify all interested parties that additional oil re- 
serves must be discovered soon and immediate steps must be 
taken to do this.” He also stated that proper government 
authorities should be made to realize that “we cannot possibly 
place a new stock of oil reserves on the counter at the present 
prices for crude oil.” 

According to U. S. Bureau of Mines studies, Buttram said, 
drilling activities have declined 50 percent during the last six 
months. He warned that “we may soon be called upon to 
supply practically the entire oil needs of the United Nations’ 
war effort from oil produced in the United States.” 


Russia Increases Refinery Output 


Oil and refinery production in central Russia and central and 
eastern Asia districts increased in August from 20 to 50 per- 
cent compared with the July output, the news agency Tass has 
reported. Refineries outside the Caucasus are said to have 
increased their production of aviation gasoline by 50 percent. 

“On July 31 a newly built plant began operation,” said the 
news agency, “and fulfilled its planned output of oil products 
in the very first month.” 

The Baku fields behind the 18,000-ft. Caucasus range 
“effectively coped with their programs,” the report said. These 
fields produce approximately 70 percent of all Russian oil. 


Salt Water Flow Steady in East Texas 


The daily volume of salt water produced by wells in the 
East Texas field has changed but little during the last seven 
months, comparison of well-status reports of the Texas Rail- 
road Commission reveals. Summaries of five previous reports 
have been released for comparison with the June, 1942, figures 
issued the latter part of August. The study shows that with- 
drawals reached a peak of 439,106 bbl. daily last December 
and by June had declined to 435,550 bbl. daily. Previous 
reports showed withdrawals as follows: April, 1940, 179,681 
bbl. daily; September, 1940, 187,811 bbl.; November, 1940, 
205,492 bbl., and April, 1941, 387,653 bbl. 

Figures on the number of wells making salt water was 5659 
in December, 1941, compared with 5530 in June, 1942. There 
were 4416 wells in this category in April, 1940, the beginning 
of the comparative period. 

Average water withdrawals per water well increased from 
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38.9 bbl. daily in April, 1940, to a peak of 100.6 bbl. in April, 
1941. For December, 1941, the figure was 77.5 bbl., and for 
June, 1942, 78.7 bbl. 

The number of wells plugged-back in an attempt to reduce 
water withdrawals declined between December, 1941, and 
June, 1942. There were 104 wells plugged-back from April 
15, 1941, to December 15, 1941. Of this number, 58 shut out 
the water completely, 31 reduced water production, and 15 
had no effect. Wells plugged back between December 15, 1941, 
and June, 1942, totaled 61, of which 19 were completely suc- 
cessful, 27 were partly successful, and 15 were unsuccessful. 


The report of the commission revealed that of the 5530 wells 
making water in June, 1942, 1006 were marginal wells and 
4525 were proratable wells. The marginal wells produced 
232,312 bbl. of water daily of the total of 435,550 bbl., and 
proratable wells produced 203,237 bbl. daily. Average daily 
water withdrawal by each marginal well was 230.9 bbl., and 
the average for proratable wells was 44.9 bbl. daily. The 
average for all wells making water was 78.7 bbl. daily. 


The report for June also showed the results achieved by 
another conservation measure, the voluntary shutdown of 
wells producing 100 bbl. or more of water a day and the trans- 
fer of their allowables to better wells. There have been 125 of 
these wells closed, with a resulting shut-in of 34,266 bbl. of 
water daily. 


Activities of Protective Bodies Co-ordinated 


Coérdination and consolidation of anti-sabotage and pro- 
tective work of the Oil Industry Protection Committee with 
the Facility Security Division of the Office of Petroleum Co- 
ordinator has been completed with the afhliation of two mem- 
bers of the committee with the codrdinator’s office, according 
to A. C. Rubel, chairman of the Oil Industry Protection Com- 
mittee and vice-president of the Union Oil Company. 


“A. A. Jergins, vice-chairman of the Oil Industry Protec- 
tion Committee, has been appointed director at large of the 
division, and Geo. F. Prussing, executive secretary of the Oil 
Industry Protection Committee, has been appointed director 
of the Fifth District, comprising the western states. These two 
men will continue their affiliation with the Oil Industry Pro- 
tection Committee as well, thereby insuring complete coérdi- 
nation of all protective activities within the industry,” Rubel 
said. 

Duty of the Facility Security Division of the Office of 
Petroleum Coérdinator is to insure protection of all oil indus- 
try facilities not specifically assigned to the Army. It is also 
aligned with the Office of Civilian Defense, whose broad re- 
sponsibility is to insure proper precautions and protection for 
all facilities, both industrial and civilian, not specifically 
assigned to the Army. 

Director of the OPC Facility Security Division is W. D. 
Mason, who was with Standard Oil Company of California 
for 22 years prior to joining the Sun Oil Company, from which 
company he is now on leave. 

The Oil Industry Protection Committee, organized last 
December by the California oil industry to codrdinate all pro- 
tective activities of the industry on the Pacific Coast, will con- 
tinue to function, Prussing remaining as a member and as 
executive secretary. The committee has arranged for guarding 
of oil-field and refinery installations, codrdination with the 
Office of Civilian Defense, with sheriffs and police, with fire 
departments, and has supervised the organization and prepara- 
tion of district and field committees for the protection of 
individual areas. It has also acted as liaison agent between the 
oil industry and the Army and Navy. 
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DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible . . . and when 
liquids are under high pressure 
or at high temperature. 


lf A 
PENBERTHY Keflex 
WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage. . . un- 
necessary to work between gage 
and boiler. 


DETROIT, MICHIGAN 


ITY 


PENBERTHY 


y * nspa rent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 

sity of liquids under high pres- 

sures, and/or temperatures. Con- 

struction is exceptionally rugged 
. . similar to Reflex types. 


PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 


PENBERTHY INJECTOR CO. 


@ Canadian Plant; Windsor, Ontario 
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LANS for extension of the Plantation Pipe Line from 

Greensboro, North Carolina, to near Richmond, Virginia, 
a move designed to make 30,000 bbl. of oil products available 
daily at that point for movement to important eastern con- 
suming centers, has been approved by the Office of Petroleum 
Coordinator for War. 


At the same time, Deputy Coordinator Ralph K. Davies 
released a progress report on the construction of the new 550- 
mile pipe line from Texas to Illinois, and on various of the 
. pipe-line reversal and relocation projects now under way as 
part of the Office of Petroleum Codrdinator’s comprehensive 
program to step up the flow of oil to the East Coast. 


The report on the Texas-Illinois line showed four contrac- 
tors on the job and making satisfactory headway; a fifth con- 
tractor ready to begin work; and work already begun on the 
Red River and Little Missouri River crossings. 


Arrangements for the extension of the Plantation line are 
being worked out in more complete detail in New York by the 
pipe-line managing subcommittee representing the petroleum 
industry. 


“It has been agreed,” Davies said, “that the extension should 
be undertaken as a government project. Accordingly, as soon 
as the industry group completes its work, negotiations will be 
initiated with the appropriate Federal agency looking to an 
agreement whereby the government will finance the estimated 
$3,000,000 cost of the undertaking.” 


The extension from Greensboro will require about 165 miles 
of reclaimed, 8-in. pipe, which it is believed can be obtained 
by digging up and reconditioning existing lines now either idle 
or only in partial use. Pipe-line engineers estimate that the 
actual laying of the line could be completed in less than 100 
days after all necessary materials are obtained. 


Most of the refined products moved to Richmond via the 
extension would be trans-shipped by barge to such points as 
Washington, D. C., Baltimore, Philadelphia, and Trenton. The 
remainder would be consumed locally in the Richmond area. 

Meantime, work is already well under way on two related 
projects designed to increase the capacity of the Plantation 
line to Greensboro from 60,000 to 90,000 bbl. daily, thus 
making available at Greensboro the 30,000 bbl. that would be 
piped on to near Richmond. These involve construction of a 
60,000-bbl. feeder line from Beaumont, Texas, to Baton 
Rouge, Louisiana, Plantation’s southern terminus, and the in- 
stallation of intermediate pumping stations on the Plantation 
line proper. 


Contracts for construction of the Beaumont-Baton Rouge 
feeder were awarded in August and construction work on the 
8-in. segment began about September 1. Bids have been 
received on the additional pumping stations for Plantation; 
and power contracts had been executed for service to all but 
three pumping stations. 


The report released by Davies dealing with other phases of 
the Office of Petroleum Coérdinator’s pipe-line program is 
based on data available as of late August. 


Regarding the project to increase crude movement north 
and east from Texas by enlarging existing systems and revers- 
ing the Tuscarora pipe-line across Pennsylvania, it says: 


“Contractors are clearing right-of-way, casing highway and 
railroad crossings, and have begun welding pipe in connection 
with Texas Pipe Line Company’s loops between Dallas and 
Stuart, Oklahoma. It is anticipated these loops will be com- 
pleted by October 1, 1942. 
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MAJOR [Pipe Line ACTIVITIES 


“Construction of loops on the Stanolind Pipe Line between 
Graford, Texas, and Healdton, Oklahoma, will be started when 
pipe is received from mill in September. All other materials 
have been received. Work in connection with installing super- 
chargers and river crossings is progressing. 

“The Texas-Empire Pipe Line Company expects to have the 
second pumping unit at the C-ntralia, Missouri, station in 
operation within the next few da,s. One pumping unit at 
Hiattville, Kansas, staticn is now in operation. 

“Contractor is clearing right-of-way for the Illinois Pipe 
Line Company’s loops across Ohio. Pipe is being received from 
mills. 

“The Tuscarora Oil Company has completed several of their 
stations in connection with reversal of line. Sites are being 
sclected for other stations and bids are being circulated for 
construction of buildings. Tanks at Bayonne, New Jersey, 
refinery are being dismantled and made ready for shipment to 
the Negley, Ohio, station, the western terminus. 

“The Southwest Pennsylvania Pipe Lines have made applica- 
tion for additional pipe to remove certain bottlenecks in their 
lines. 

“Southern Pipe Line Company’s Hancock, Maryland, sta- 
tion is 75 percent completed. The pump house at York, Penn- 
sylvania, is finished, but no equipment has been received. 

“The National Transit Company has completed testing and 
reconditioning ten miles of 8-in. pipe, which has been looped 
into their Millway-Centerbridge line in Pennsylvania.” 

Davies’ report also discusses a three-part project involving: 
(1) Reversal of crude pipe lines to handle products from Port 
Arthur, Texas, to E] Dorado, Arkansas; (2) reversal of prod- 
ucts pipe line between Shreveport, Louisiana, and Port Arthur, 
Texas, and (3) construction of a new products pipe line from 
El Dorado to Helena, Arkansas. 

“(1 and 2) The Arkansas Fuel Oil Company has discon- 
tinued using the gasoline line from Shreveport to Port Arthur 
and is preparing to turn it back to The Texas Pipe Line Com- 
pany. When this is accomplished, work will begin on the five 
pump stations and other details in connection with reversal. 
The line will be ready about the time the new pipe line to 
Helena is constructed. 

“*(3) About 96 percent of right-of-way has been purchased, 
and 64 miles have been cleared for the pipe line. Ten miles of 
pipe have been laid on the Helena end and the contractor has 
begun laying pipe on the El Dorado end. About 35 miles of 
Magnolia’s Panhandle line have been taken up and shipped to 
Arkansas. The contractor is installing steel roofs on tanks and 
contract has been signed for erecting station building at El 
Dorado. The nine 80,000-bbl. storage tank layout at Helena 
terminal is ready for grading contractor bids. Contract cover- 
ing financing, operations, etc., is about ready to submit for 
approval of various government departments.” 


Concerning the new products line across Florida, Davies 
says: 

“The American Liberty Pipe Line is being dismantled in 
East Texas and pipe is being reconditioned before shipping to 
Florida. In the meantime, preliminary work on the new prod- 
ucts line across Florida, such as acquiring right-of-way, select- 
ing station sites, and design of the new line is progressing. 
Application for new materials is before the War Production 
Board.” 
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Before a pipe line ditch is dug, a lot of engineer- 
ing in the field and over a drawing board is done. 
Every inch of the way must be surveyed, the hills 
and valleys measured for incline and drop. From 
this information, the line pressure required is 
determined, the right of way established. 
Somewhere in the figuring, the type and kind 
of power is decided. Chances are the engineer's 
recommendation will be De La Vergne Diesel 
Engines, for these sturdy precision-built power 
units have been in pipe line service since 1907. 
They are known for their dependable service — 
for their economy of operation, low maintenance 
and less frequent servicing. All of these mean 


uninterrupted power supply. 


BUILDERS OF DEPENDABLE ENGINES SINCE 1880 





Regardless of your power requirements, you 
can get the most for your money with a De La 


Vergne Diesel. 





BALDWIN 


SUBSIDIARY OF THE BALDWIN LOCOMOTIVE WORKS + PHILADELPHIA 


































mayor Oil Field activities 





HE MAGNOLIA PETROLEUM COMPANY well, 

Glenn No. 1, 20-1 H. and T. C. survey, between the 
Sandhills pool of southwestern Crane County and the Abell 
pool of northern Pecos County, in West Texas, is the discov- 
ery well of a new Simpson sand area. 

After swabbing, the well flowed for 24 hours. Shut-in for 
nine hours, it was opened through a '-in. choke and flowed 
114 bbl. in 3'% hours. Gas-oil ratio was 442 with flowing 
casing pressure of 200 to 360 lb. Tubing pressure was 0 to 
300 Ib. 

Late reports from the well stated the well produced 55 bbl. 
of oil the first hour, 30 and 22 the second and third, respec- 
tively. Total depth of the well is 6186 ft. The producing zone 
is from 6115 to 6185 ft. 


ed 

An extension of the Fullerton (deep Permian lime) pool of 
northwestern Andrews County in West Texas, has been made 
by the Fullerton Oil Company with the well Wilson No. 1-A, 
section 16, block A-32, P. S. L. survey, a quarter of a mile 
from present production. 

Drilled to 7250 ft. in lime penetrated at 7218 ft., the well 
flowed naturally 25 bbl. per hour through 2-in. tubing. When 
acidized with 2000 gal. the flow increased to 43 bbl. per hour. 
Re-treated with 6000 gal., the well was deepened to 7250 ft. 
and flowed 10 bbl. per hour. The tubing was rerun to 7208 
ft. without packer and produced 50 bbl. per hour. At latest 
reports the well was shut-in waiting on tankage. 

ed 

Gulf Refining Company tests indicate a new field in Bayou 
Couba area of St. Charles Parish, Louisiana. Both oil and gas 
shows were logged in Delta Securities Company No. 1. The 
wildcat was drilling ahead below 6687 ft. after finding sands 


showing for production between 5705 and 5730 ft. The first 
sand was found at 2278 ft. Operator cored almost continu- 
ously from that point. Broken sands showing possibilities of 
both oil and gas production have been found. 


ad 

Montague County, Texas, has a new Bend zone conglomerate 
pool discovered by Sinclair Prairie Oil Company’s wildcat 
about 7 miles southwest of Bowie. The well showed for a 
producer on drill-stem test. Tested for 30 minutes, the well, 
J. H. Eanes No. 1, G. A. Bench survey, recovered 210 ft. of 
oil and 75 ft. of oil-cut mud with no water from 5912 to 
5926 ft. The well showed gas in six minutes. 

According to reports, operators will deepen to test other 
zones as the well had showed good promise since topping the 
Caddo at 5912 ft. A test at 5833 ft. recovered 240 ft. of oil- 
cut mud in 30 minutes. Elevation is 1127 ft. 


— 

Arkansas apparently has a new Smackover lime distillate 
producing area in the Carter Oil Company’s well Orr No. 1, 
section 3-16-28, near Texarkana in Miller County. The well 
was drilled to 7701 ft. with pipe set at 7550 ft. for perforat- 
ing in the section at 7399 to 7420 ft. where core recoveries 
indicated distillate production. 

a 

The J. K. Hughes Oil Company of Mexia, Texas, has 
announced completion of a dual producer in the Macedonia 
field of Columbia County, Arkansas, the Smith-Souter No. 1. 

From perforations at 8054 to 8066 ft. in 18 ft. of Cotton 
Valley sand, the well produced 180 bbl. per day through 4-in. 
choke. From perforations at 8858 to 8870 ft., 80 ft. of Smack- 
over lime produced 230 bbl. per day through '4-in. choke. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Playa Del Rey. 00- 57 Gulf Coast 93-1.36 
i .78-1.13 
ane North Louisiana .98-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyoming 45-1.15 
Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico 70-115 Indiana 85-1.25 
Texas Ohio 
North Central .97-1.21 
Panhandle 70-1.12 Lima 1.17 
ee... Le iii 1.24-1.44 
Gulf Coast .93-1.48 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bradford 3.00 
Talco .79 , 
Southwest 2.65 
Kansas .93-1.25 eke 2.59 
Oklahoma .75-1.25 Buckeye 2.55 
Arkansas .94-1.36 Corning 1.31 























DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 
Week Week Week 
10.P.C. Ended Ended Ended 
Recommendations Aug. 29, Aug. 1, Aug. 30 
August 1942 1942 1941 
Oklahoma 415,500 2378,600 383,400 427,650 
Kansas 281,900 2290,050 280,050 254,300 
Nebraska 1,100 2 3,200 3,500 7,350 
Panhandle Texas 88,900 65,800 80,300 
North Texas 136,400 139,100 131,300 
West Texas 226,800 138,200 274,350 
East Central Texas 87,150 74,850 84,950 
East Texas 363,000 218,050 369,550 
Southwest Texas 200,350 99,100 219,200 
Coastal Texas 309,750 171,450 289,650 

TOTAL TEXAS 1,396,700 1,412,350 906,550 1,449,300 
North Louisiana 97,650 96,200 79,900 
Coastal Louisiana 240,550 234,600 254,000 

TOTAL LA. 332,600 338,200 330,800 333,900 
Arkansas 81,600 71,050 72,500 74,650 
Mississippi 50,000 2 75,550 82,000 50,600 
Illinois 289,300 268,050 274,350 391,100 
Indiana 20,600 = 16,950 18,300 20,250 
Eastern (Not incl. 

Ill. & Ind.) 110,000 96,500 102,550 95,150 
Michigan 66,800 61,800 62,500 47,250 
Wyoming 95,000 90,900 90,750 84,750 
Montana 22,700 22,900 21,650 20,350 
Colorado 7,200 6,550 6,800 3,900 
New Mexico 97,300 95,300 70,650 113,800 

TOTAL EAST 

OF CALIF. 3,271,300 3,227,950 2,706,350 3,374,300 
California 767,200 736,400 676,700 630,400 
TOTAL U. S. 41,038,500 3,964,350 3,383,050 4,004,700 

10PC recommendations and state allowables represent the produc- 
tion of all petroleum liquids, including crude oil, condensate and 
natural gas derivatives recovered from oil, condensate and gas fields. 
Past records of production indicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 
by pipeline proration. Actual state production would, under such con- 
ditions, prove to be less than the allowables. The Bureau of Mines 
reported the daily average production of natural gasoline in May, 
1942, as follows: Oklahoma, 28,100; Kansas, 4600; Texas, 97,500; 
Louisiana, 17,900; Arkansas, 2700; New Mexico 5200; California, 
40,000; other states, 20,700. 

2Oklahoma, Kansas, Nebraska, Mississippi, Indiana figures are for 
week ended 7 a. m., August 26. 

’Later press reports indicate that this figure was revised upward 
to approximately 1,456,700 bbl. 
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‘‘Making old wells produce more oil 


is a vital part in our Victory Program.’ 





“Reconditioning my old wells 
boosted my production— 
saved steel and cut my 


production costs.” 














OLD WELLS—whether they have de- 
clined in production, been deepened 
or plugged back to a new horizon are 
usually perfect subjects for Dowell’s 
Reconditioning Service. 


Reconditioning protects and lengthens 
the producing life of old wells. It aids 
in postponing the time when old wells 
must be abandoned, thereby helping 
to maintain the nation’s oil reserves 
with a saving in steel and manpower. 


DOWELL INCORPORATED 
Executive Office: MIDLAND, MICHIGAN | 
General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
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The productivity of any type forma- 
tion may be improved with this Dowell 
Service. Permeability is increased by 
removal of paraffin and scale deposits 
or treating the formation itself. 


All Dowell field men are well qualified 
to discuss this vital service with you. 
They have the “know how’ experience 
that has made Dowell Reconditioning 
so profitable to such a great number 
of operators. 







1942 
FOR Oll AND GAS WELL, 


CHEMICAL SERVICE ~~ 


A SECADE OF SERVICE TO THE OFF AND GAS INDUSTRY 
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PETROLEUM Statistics AND FIELD Operations 














U. S. Daily Average Production 
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U. S. Crude Oil Stocks 
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Gasoline Stocks—Total U. S.* 
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*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 


Petroleum Institute. 





Summarized Operations in Active Fields for August, 1942 


FIELDS 


TEXAS 


East Texas 
Gaines County 


Hockley County 


Ector County 
Panhandle 
Nueces County 
K. M. A. Field 
Hawkins Field 


OKLAHOMA 


Okfuskee County 


KANSAS 


Russell County 
Rice County 
Barton County 


ILLINOIS 


Central Illinois 


New Mexico 


Lea County 


CALIFORNIA 


Kern County 
Wilmington 


} 
Completions | 


Producers 


Drilling | 





Kigs Depth of | No. Casing | Gravity 
| Wells Production Stri ngs of Oil 
5 3500-3700 2 | 40 
3 4400-5584 2 22-35 
2 4800-6850 2 20-30 
4 3675-4377 2 or3 32-36 
| 5 1700-3900 2 40 
6 3922-5878 2or3 21-54 
3 3730-3935 2 | 42-43 
| 4 4495-4912 2 19-29 
6 4 2150-4125 2 or 3 38 
4 | 2926-3435 2 and 5 32-37 
| 7 «| 3222-4085 2 and 5 | 42-48 
7 3290-3518 2 39-42 
| 
77 101 1425-4100 2 | 36-38 
| 4 € 3150-4030 = | 30-34 
| 
7 5 | 1840-11,450 3 or 4 14-30 
| 2 4 | 3500-4000 2 and 3 18-20 





Ty pe of 
Tool Used 


| Rotary 
Rotary 

| Rotary 
Rotary 

| Rot.-Cab. 

Rotary 

| Rot.-Cab. 
Rotary 


| Rotary 
| Rot -C:z 
| Rot.-Cab. 
Rot.-C: 
Rot.-Cab. 
Rot.-Cab. 


| Rotary 
| Rotary 




















Field Activities by 





States for August, 1942 





STATE Completions Producers Locations | Rigs | Drilling Wells Production, 1941 
August July August July August July | August July August July (In Barrels) 
Arkansas. 15 14 11 12 12 9 5 8 20 18 29,263,000 
California . 47 52 46 47 26 25 38 40 36 33 230,271,000 
ee ee 171 169 169 161 57 63 77 2 101 if a 131,272,000 
Indiana. 34 43 28 37 15 18 6 8 16 20 6,998,000 
Cansas : 145 142 140 40 82 77 17 14 39 36 82,733,000 
Kentucky . 5 8 3 4 3 6 ‘ patie meee meee 4,790,000 
Louisiana... 179 171 169 127 61 66 . l 18 16 18 116,038,000 
Michigan. . 33 42 29 26 12 20 12 9 9 7 16,312,000 
Mississippi 8 12 4 5 Mee : ae “e 15,528,000 
Montana... 14 19 11 13 ee seis aoe a 7,440,000 
Nebraska... 3 4 2 3 4 2 re is noe 1,785,000 
New Mexico... 5O 48 47 42 35 30 aie oe ve 39,109,000 
New York.... 72* 77* 66* 67* 68 70 arate a oi 5,180,000 
re 46 51 42 44 30 31 ee adi — 3,342,000 
Oklahoma...... 127 122 113 111 40 47 | 11 15 75 76 154,817,000 
Pennsylvania 120* 164* 111* 156 103 149 | ae pitas ee 16,700,000 
eee } 491 06 408 421 291 263 | 378 382 349 367 501,745,000 
West Virginia..... oN 31 36 24 31 18 39 9 11 10 13 3,418,000 
Wyoming | 1 2 1 eas 1 . | l 1 1 I 29,952,000 
_ Seer | 1592 1682 1424 1447 | 858 917 | 568 588 672 696 1,398,485.000 

















*Includes water-intake and pressure wells. 
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Kobe Pumping will put more oil in your tanks with less work than 
previously has been possible. The high pumping efficiency of this 
hydraulic system greatly increases the oil lifted per unit of surface 
horsepower used, effecting important savings in fuel consumption 


and engine maintenance. 


Field work also is greatly reduced by Kobe one stop multiple pump- 
ing. Each lease . . . regardless of the number of wells . . . can be 


operated and controlled from one point, saving many miles and 


hours of field work. 


Kobe pumping will not only help reduce the use of critical material 
(35% to 85°% saving in steel used per well), but will insure being 


ready for tomorrow's low-cost-pumping competition. 


Check Kobe now by calling the nearest Kobe representative and 
reduce the field work and critical material needs of your pumping 


operations. 


KOBE, [cere r Petes 8 
(Pronounced KoB) 
HUNTINGTON PARK, CALIFORNIA 


Mid-Continent Offices & Shop: Oklahoma City, Okla. Export Office: 30 Rockefeller Plaza, New York, N.Y 
District Offices: Huntington Park, California. Tulsa and Maud, Oklahoma. Houston, Dallas, Odessa, 
Pampa, Tyler and Wichita Falls, Texas. Great Bend, Kansas. Mt. Vernon, Illinois. 
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Kobe One-Stop Pumping applied to eight wells producing “ ‘ ~~ " : o 
. allowable with pumps set at 3,800 feet, and arrangements for , Ss 
ret ad second power unit to be set when horsepower requirements | 


demand. 


Copyright 1942. KOBE, Incorporated. 
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MAJOR Refining ACTIVITIES 











Pager rfp program for the conversion of existing 
oil refinery equipment from the making of peacetime 
products to the large scale manufacture of war products has 
been announced by Deputy Petroleum Coérdinator for War 
Ralph K. Davies. 

The program has been made possible as the result of compre- 
hensive studies by the Office of Petroleum Coérdinator and the 
oil industry, which resulted in the discovery of operating tech- 
niques by which idle or partially unused equipment could be 
adapted to the production of such war materials as 100-octane 
aviation gasoline, toluene for TNT, and raw materials for 
synthetic rubber. 

“Three highly important advantages will be gained by these 
conversions: First, we shall be able to obtain—quickly—a very 
considerable increase in our production of materials necessary 
to the successful prosecution of the war. Second, we shall do it 
almost entirely with equipment that is already manufactured, 
thus reducing to a negligible degree the amount of new critical 
materials that will be required. Third, we shall make it possible 
for a considerable number of small operators to get into the 
war production program,” Davies stated. 

Davies also made public the specifics of procedure, as pre- 
pared by Assistant Deputy Coérdinator Bruce K. Brown under 
whose direction the program is to go forward. Set up for the 
guidance of the industry, this statement of procedure by 
Brown follows: 

“For the purpose of this program, the word ‘refinery’ is used 
as applying equally well to natural gasoline plants, or to any 
other petroleum product manufacturing equipment which is 
available in the industry, and useful for the purpose intended. 

‘The program will embody two main types of process: 

“(a) The revision of petroleum refinery equipment using 
existing cracking units as nuclei for the production of war 
products, and other existing refinery equipment as nuclei for 
the various purification steps involved, and 

(b) The utilization of equipment available in the natural 
gas ni gasoline industry for the production of war products 
and for the purification of such war products. 


“Catalytic processes for the production of butadiene from 
butane appear to us to be adaptable to the refinery conversion 
program and we anticipate receiving and approving proposals 
of this type as well as pro- 





of products including butadiene, benzene, and toluene. 


“Many of the larger refiners are already busy on plans for 
the production of war products. While they will be able to 
contribute to the present refinery conversion program and 
perhaps may be able to submit acceptable proposals very rap- 
idly, OPC particularly desires to receive proposals from small 
refiners.’ 


It is suggested that potential participants in the program 
apply the following generalizations when considering the 
application of the various processes to their situations: 

A. Present production and presently planned increases in 
production of 100-octane aviation gasoline components should 
be maintained. 

B. 100-octane aviation gasoline construction program, if 
any, should not be interfered with, but it is permissible and 
desirable to convert existing equipment to produce codimer, 
di-isobutylene or ethyl benzene until such time as the new 
aviation equipment is started. 

C. Temporary operations for period of as little as six months 
are desirable. 

D. Existing catalytic polymerization plants now in opera- 
tion and not at present allocated to cumene production should 
be converted to codimer operation. 

E. Refiners not utilizing present production of isobutylene 
to make 100-octane aviation gasoline components should con- 
sider the installation of a ar acid extraction plant subject to 
the limitations of Items A to D above. 

F, Existing shut-down thermal cracking units not presently 
planned for use in the butadiene program should be considered 
for conversion to the production of ethyl benzene. 

“All of the processes in question are vital to the war effort, 
but immediate action is required if the maximum effect is to be 
achieved. This Office, therefore, urges all who can participate to 
respond promptly by sending proposals (4 copies) to Director 
of Refining, Office of Petroleum Coérdinator for War. 

“Proposals should describe the projects as completely as 
possible, including the completion date, daily production, 
effect on other refinery operations present and future, and a 
list of major pieces of equipment available at the point where 
the unit is to be located, those available second-hand from 

other sources, and those 














osals involving the con- ? ; , which must be obtained 
aan : § , Crude Runs fo Stills, Gasoline, Gas and Fuel Oil Stocks 
version of cracking units. new. The latter must be 
Lig. Week Ended August 29, 1942 er 
“This Office is willing to A.P.I. Figures minimized. At the same 
give informal advice which _ (Figures in thousands of bbl. of 42 gal. each) time the proposal as submit- 
may be of help in complet- —— — ted, a regular priority appli- 
ing proposals and will be Percent Daily Avg. Operated Total cation should be filed. It 
. i Potential Crude cf Total Motor ‘Total Gas e. We wet 
glad to receive advance in- Capacity Runsto Capacity Fuel and Fuel will receive prompt atten- 
formation regarding pro- peeeeaor — Reporting Stills Reporting Stocks Oil Stocks tion by the Construction 
sl Inea: as . a “a 
posals in course of prepara- Coast, Texas Gulf, Section, Refining Division. 
» Louisiana Gulf, 2 . : 
tion. North Louisiana- ety gp to list the 
‘ : : P Arkansas, and ie . 
“Particular attention is Snhed Wonee. 88.2 1,655 67. 38,886 40,352 a ee allt arene” - 
called to the fact that the | Appalachian $4.8 158 89.8 2,858 1,082 | be used in'as much detail as 
1 | k ° h fi Ind., Ill., 83.3 (37 91. 14,547 9,220 possible even though it iS 
ottieneck in the refinery a Kans. ; Mo. 80.1 366 88.0 6,932 3,038 . 
er . ocky Mountain 48.0 94 63.9 1,949 969 necessary in some cases to 
conversion program will California 89.9 687 84.1 15,659 65,433 nai «0m Rei ieiiecniaie 
probably be the availability TOTAL U. S.— ; ; 
e ° e 7 ~ ee 
of existing equipment to | RiP 8. faa 85.6 3,697 77.0 80,831 120,094 Refiners already pro- 
purify the products rather TOTAL U. S.— ducing any of the materials 
than the availability of oe oa ite — _ — — in question, other than 
. d So bike 2 So. 3, bce 7. »44e 8,42 = 
equipment to make them. U.S.B. OF M. cumene and butadiene, are 
Strenuous technical effort is SAaee AG. 80, iit ‘id dc requested to give this Office 
. « , e OVs pbs . 
being expended to attempt iene a report on the source, daily 
é‘ : a) Finished, 72.! r ished, 8,525 : ; 
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: e . *At the request of the Office of the Petroleum Co-ordinator. oe 99 
with respect to purification position. 
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The Thermo-Siphon Heater 
For Oil-Field Use 


x+ Principle, design, application, and operation of thermo-siphon 


and 


mgéimeer 








heater for heating dirty oil to break down emulsions 


by Kh i | Head, Petroleum Engineering Department 


‘A G. Snith, Professor of Physics, A. and M. College of Texas 





HAROLD VANCE 


received his B.S. degree in petroleum engineer- 
ing at the University of California, 1923, and 
his LL.B. degree from Houston Law School, 
Houston, Texas, 1939—He has served as ge- 
ologist and petroleum engineer for the United 
Oil Company, Los Angeles, California; asso- 
ciate petroleum engineer, United States Bureau 
of Mines, and United States Geological Survey, 
Casper, Wyoming; division production enginer, 
Marland Oil Company; division superintend- 
ent, Continental Oil Company, West Texas; 
manager of the Balance Oil Company, Ltd.; 
vice-president, Harcher Oil Company; consult- 
ing petroleum engineer and independent oil 
operator—He is is now head of the Petroleum 
Engineering Department at A. and M. College 
of Texas, College Station. 
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HE thermo-siphon, or gravity-cir- 

culation, heating system has many 
applications in the production branch 
of the oil industry. Many heaters of this 
type are already in service, and with the 
present scarcity of steel it is possible for 
additional heaters to be constructed 
from available materials on many leases. 
This type heater is particularly applica- 
ble to heating dirty oil for the purpose 
of breaking down emulsions, either in 
the separator, gun-barrel, or stock 
tanks. 


Principle of Heater 


The thermo-siphon heater consists es- 
sentially of a gravity circulation hot 
water system in which the source of 
heat may be some distance from the 
place where the heat is desired. This 
same principle is applied in hot water 
heating systems for dwellings. It was 
also used in the engine-cooling system 
of the old Model T Ford, in which the 
engine served as the heating unit an‘ 
the radiator as the cooling unit, circu- 
lation being brought about by the dif- 
ference in temperature between the en- 
gine and the radiator. 

The principle of the thermo-siphon, 
or gravity-circulation, heating system 
is based upon the difference in weight 


1942 








ELMER G. SMITH 


received an A.B. degree from Amherst College 
in 1919; his M.E. degree from A. and M., Col- 
lege of Texas in 1939, and a Ph.D. from the 
University of Texas in 1941—He worked out 
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Fig. 1. Sketch showing horizontal-type thermo-siphon heater used 
to warm oil and gas separator 
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Curb Drilling in Hugoton 
Gas Field 


On recommendation of the Of- 
fice of Petroleum Coérdinator for 
War, the Director General for Op- 
erations of the War Production 
Board, has ordered a stop to the 
further drilling of gas wells in the 
Hugoton gas field in Kansas and 
Oklahoma except in instances 
where specific authorization is 
given by the director general. 

Issued as supplementary order 
M-68-6, the order is intended to 
conserve critical materials used to 
drill, complete, or provide additions 
to any well in that field. 

Deputy Petroleum Coérdinator 
Ralph K. Davies explained that 
more than 20 wells that have been 
drilled in the Hugoton field are not 
being produced today because they 
have not been connected to pipe- 
line facilities. The order will have 
the effect of requiring connection 
of these wells to pipe lines, and thus 
make it unnecessary to use critical 
materials to drill additional wells. 


In effect, the order suspends the 
automatic features of conservation 
order M-68 insofar as they may be 
applied to Hugoton. These allow 
the unrestricted drilling of gas 
wells on a spacing pattern of one 
well to every 640 surface acres. 
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per cubic foot between hot water and 
cold water. Under the most favorable 
conditions this force causing circula- 
tion is small, and friction losses must be 
kept at a minimum. Experiments have 
shown that the resistance caused by the 
opening of a 4-in. check valve has been 
sufficient to stop all circulation until the 
water is heated above the boiling point.’ 


Application 


One of the simplest applications of 
the thermo-siphon in connection with 
oil-field operations has to do with the 
warming of the oil and gas separator. In 
some areas oil congeals at relatively high 
temperatures, and paraffin deposits of- 
ten cause the oil outlet valve to stick, 
especially when there is a long interval 
of time between openings of the valve. 
The writers have in mind an instance in 
West Texas where such trouble was en- 
countered. A remedy was found by in- 
stalling a simple thermo-siphon heater 
as illustrated diagramatically in Fig. 1. 
The fundamental principles of thermo- 
siphon heater design are involved even 
in this type of heater. For example, take 
the conditions illustrated diagramatical- 
ly in Fig. 1, in which there are 13.5 ft. 
of 1-in. pipe in the heater, 40 ft. of 1-in. 
pipe from the heater to the risers at the 
separator, 12 ft. of 1l-in. pipe in the 
risers and nine 1-in. ells in the system. 
As the equipment is set up the mid- 
point distance is 6 ft.; that is, the dis- 
tance between a point midway between 
the inlet and outlet on the heater and a 
point midway between the water inlet 





and outlet on the separator is 6 ft. The 
temperature at the inlet to the heater is 
140°F., and that at the outlet 190°F. 
Water at 190°F. weighs 60.36 lb. per 
cu. ft., and at 140°F., 61.38 Ib. per cu. 
ft. The pressure exerted at the base of a 
column of fluid 6 ft. high is equal to 


6.0 
60.36 aa’ or 2.5150 Ib. per sq. in. 


for water whose temperature is 190°F., 
and for water at 140°F. the pressure 
exerted at the base of a 6-ft. column is 


6.0 ' 
61.38 ——,, or 2.5575 lb. per sq. in. 
144 


Therefore, the pressure available to cir- 
culate the water through the heater is 
2.5575 — 2.5150 = 0.0425 Ib. per sq. 
in. 


Calculation 


By using the following formula the 
rate of circulation of the water through 
the system may be determined. 

a 

V = 1600 Loe 

Where: 

V = velocity in ft. per min., 

P = available pressure in Ib. per sq. 


in., 

L = length of pipe in the system in 
ft., and 

D = inside diameter of pipe used in 
in. 


In this case: 

P = 0.0425 lb. per sq. in. 

L = 81.4 (ie, 1342 ft. of pipe in 
heater; 40 ft. of pipe between 
heater and separator; 12 ft. of 





TABLE | 


P \ 0.565 
Value of L for various pressures 


and length of pipe 














Values | ___ Values of P__ 
of L | | | 
| 0.030 | 0.040 | 0.050 | 0.060 
40 | 0.0174 0.0200 | 0.0204 | 0.0257 
60 | 0.0136 | 0.0162 | 0.0182 | 0.0204 
80 | 0.0117 | 0.0135 | 0.0155 | 0.0174 
100 | 0.0102 | 0.0120 | 0.0135 | 0.0151 
120 | 0.0091 | 0.0107 | 0.0123 | 0.0136 
140 | 0.0083 | 0.0097 | 0.0112 | 0.0126 
160 | 0.0079 | 0.0091 | 0.0106 | 0.0116 
180 | 0.0074 | 0.0085 | 0.0097 | 0.0107 
200 0.0069 | 0.0080 | 0.0093 | 0.0102 
220 | 0.0066 | 0.0077 | 0.0088 | 0.0098 
240 0.0063 | 9.0074 | 0.0083 | 0.0091 
260 | 0.0060 0.0069 | 0.0081 | 0.0087 
280 | 0.0056 | 0.0067 | 0.0076 | 0.0083 
300 0.0055 | 0.0065 | 0.0072) 0.0081 
| | | 
TABLE 2 
Values of (D) 9-72 for different size pipes 
| 
Size of pipe, | I. D. of pipe, 72 
in. | in. (Dp) 
1 1.049 1.005 
2 2.067 1.687 
214 2.469 1.914 
3 3.068 2.239 
315 3.548 2.483 
4 4.026 2.723 
5 5.047 3.296 
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of heat from the water to the oil in the 
separator is governed by the area of 
contact between the water and oil and 
by the difference in temperature. The 

area of contact will be small because of 
(To realize these conditions all water lines must be heavily insulated) 


the small diameter of the separator. 
Separator Size | 


TABLE 3 
Design data for oil and gas separator heaters based on maximum amount of heat that 
can be dissipated by the separator when water temperature at the separator is 190° F. 
and air temperature is —10° F. with a 20-mile per hour wind 


: Minimum mid- | Pipe size for | Length of heater | Width and depth | Chimney Fig. 1 shows the water in the bottom 
a on ao, | point orn | heater, in. chamber, ft. | of heater, in. | diameter, in. of the separator. It is from this water 
' that the heat is transferred to the oil in 











j 619 1 5'4 
: s : | , ve the separator and to the separator. If 
- as $ ° | - - “ the well is making some water along 
2.8 ) é | a2 072 4 ° ° ° ° 
2.5 16 6 +) with the oil, it will not be necessary to 
¢ ; | 2 | 64 | 15 7% ° 
30 18.5 6 = i sone add water to take care of evaporation 
ta —_ : : ee —_ 8% losses. If there is not sufficient room be- 
' o ) o ‘ . ‘ i = 
4 16.5 ‘ ‘ a low the oil outlet valve in the separator, 
55 j 2 12 2 ¢ ° 
fa ; 3 14 9714 133, the separator may be jacketed by weld- 
| ing a shell around the outside of the 
Film resistance oil to water, 0.085 a hr. separator to serve as a container for the 
F.° hr. hot water. Hot water coils may also be 
Film resistance water to steel to air = 0.182 ng . . 
B.t.u. , used inside the separator, in which case 
Example of use of above table: It is desired to heat a separator 2 ft. in diameter an . ‘ : : 
13 ft. high. This size separator is listed in the second line in = 1 ne 2. by —_ all high points must be vented pge ed 
of the separator is 714 ft. above the ground, which allows a mid-point distance of abou ere an vision made for the addi- 
61%4 ft. The general piping lay-out is as illustrated in Fig. 1. The size of pipe to use is 1 in., ph rea d pro 10 de “1 3 
taken from column 4 above. From column 5 the inside length — omer is 6 go Pane tion of make-up water. Calculations 
column 6 the width and depth of the heater is found to be 11 in. From column 7 the chimney ae 2 ~ 
diameter is found to be 51% in. must also include the added amount of 
piping in the coils. 











pipe in risers to separator, and 
9 ells at 1.82 ft. per ell, or 16.4 Fig. 2. Vertical-type heater used to warm the oil and gas separator, 


ft., total 81.4 ft.) showing shorter mid-point distance with this type of heater 
D = 1.049, inside diameter of 1-in. 
pipe. 
Then: 


an | 
V = 1600 | 049) °-7 --D 





81.4 a 
= 1600 (.000521) 585 (1.049) °-72 
= 1600 (0.01396) (1.035) 
= 23.15 ft. per min. 

The cross-sectional area of 1-in. pipe 
is 0.006 sq. ft., and water is moving 
through the pipe at the rate of 23.15 ft. 
per min., so 23.15 & 0.006 or a volume 
of 0.139 cu. ft. of water per min., or 
8.35 cu. ft. of water per hour, is circu- P] 
lating through the system. If the water 
weighs 61.2 Ib. per cu. ft., then a vol- 
ume of 61.2 8.35 or 511 Ib. of water 
is being circulated per hour. Thus 511 
lb. of water per hour releases to the mm 
separator and the lines to the separator F 
the heat absorbed in the heater. The 
temperature differential is 50°F. MID-POINT 
(190°F.— 140°F.). Therefore the \. DISTANCE 
heater develops 511 X 50 or 25,550 
B.t.u. per hour. If no heat were lost be- 
tween the heater and the separator, then 
25,550 B.t.u. per hour would be de- 
livered to the separator. 





















































Operation 


If the lines from the heater to the 
separator are well insulated, this 
amount, 25,550 B.t.u., of heat should 
be ample to take care of the heat loss in }___, « 
the separator, thus keeping the oil in the - 
separator at the temperature at which 
it arrives there. At very low rates of 
flow the oil might be heated to a tem- / —\ 
perature above the temperature at which 
it arrives at the separator. The transfer 
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Horizontal Type Heater 


The data in Table 3 are based upon 
the use of the horizontal type of heater 
shown diagramatically in Fig. 1 and in 
detail in Fig. 3. This type of heater is 
designed so that the water pipes are 
heated more by radiation from the walls 
and hot pieces of broken fire brick than 
by direct contact with the flame itself. 
The heater is designed for low first cost 
rather than for maximum fuel effi- 
ciency. Fig. 4 is a photograph of a heater 
of this design built in the Petroleum En- 
gineering Laboratory at Texas A. and M. 
College. This heater contains 10 ft. of 
2-in. pipe and actually delivered 60,000 
B.t.u. per hour to a 60-bbl. wooden tank 
100 ft. distant from the heater. Neither 
the heater nor the lines were insulated, 
but the atmospheric temperature was 
high and the lines were largely protected 
from the wind by tall grass. The over- 
all fuel efficiency under the above con- 
ditions was 22.0 percent. 


Mid-Point Design Distance 


One of the chief difficulties in design- 
ing thermo-siphon heaters is the failure 








Fig. 4. Horizontal-type heater in the Petroleum Engineering Laboratory 
at A. and M. College of Texas 
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to recognize the importance of the value 
of what the writers term the “mid- 
point distance.” If the temperature dif- 
ferential is constant, then the pressure 
available to circulate the water is direct- 














Fig. 3. Sketch of horizontal-type heater 
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ly proportional to the mid-point dis- 
tance, as will be noted in the calculation 
given above. This mid-point distance is 
not the distance between the inlet and 
outlet pipes on the heater, but is the 
distance from a point midway between 
the inlet and outlet pipes on the heater 
to a point midway between the inlet and 
outlet pipes on the separator or tank be- 
ing heated by the circulating water. 
This mid-point distance is shown on 
Fig. 1 and Fig. 2. 

Fig. 2 shows the same type of hook- 
up as in Fig. 1 but with a vertical-type 
heater, in order to illustrate the shorter 
mid-point distance with the use of a 
vertical-type heater. The mid-point dis- 
tance as shown in Fig. 2 may be in- 
creased by placing the separator on a 
higher stand. 

In constructing the thermo-siphon 
unit care must be taken to see that all 
lines slope upward away from the heater 
and that there are no high or low places 
in the lines. Air can accumulate in a 
high point along the line and com- 
pletely cut off the circulation. 
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1<“¢Thermosiphon Treating Plants,’’ by D. H. Stormont, 
Oil and Gas Journal, December 31, 1939, p. 37. 
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Epiror’s Note: Further discussions 
of this subject by the writers will appear 
in future issues of The Petroleum Engi- 
neer, 
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Bottom-Hole Separator Conserves 
Reservoir Gas Pressure 





RIOR to the penetration of an oil 
reservoir by a well, the forces of the 
reservoir are in equilibrium. The well 
begins to produce by virtue of the dif- 
ferential in pressure between the reser- 
voir pressure and that in the well bore 
of an open well. Oil is made to flow from 
its reservoir to the well by means of one 
or more natural forces: that due to ex- 
panding natural gas, that of encroach- 
ing edgewater, or the force of gravity. 
The oil when produced by the force 
of expanding natural gas cannot, obvi- 
ously, be produced alone—gas must be 
produced along with the oil. As a result 
the force of the gas decreases constantly 
and will ultimately stop flowing long 
before the major portion of the oil in 
the sand has been produced. 


Various production methods have 
been applied in an effort to prolong the 
gas flow as a lifting agent. Gas, air, 
water, and oil have each been used as a 
repressuring medium in an effort to in- 
crease production in reservoirs in which 
the pressure has decreased to such an ex- 
tent that it will no longer lift the oil to 
the surface. Several methods of pump- 
ing have been used to bring the oil in 
the reservoir to the surface. 

Thus, if the expanding force of the 
gas in the reservoir could be maintained 
for a greater period of time, the ultimate 
recovery of the well would be far be- 
yond the average life of flowing wells 
under present production methods. 

The bottom-hole oil and gas separator 
herein described is intended for that 
purpose—to conserve the gas in the 
reservoir. It is not suitable, nor was it 
intended, for use on flowing wells. The 
purpose of the device is to trap the gas at 
the bottom of the hole before it can 
reach the working barrel of the pump, 
so that no free gas is produced with 
the oil, only that in solution with the oil. 
The gas is then controlled at the casing- 
head, as it can be produced through the 
casing or completely shut-in. Gas lock 
in the pump is reduced or eliminated 
and cup wear is reduced to a minimum 
because of the decrease in agitation of 
sand particles. Use of the separator has 
also resulted in a decrease in paraffin 
trouble, as the gas pressure is maintained 
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and is often accompanied by a tempera- 
ture rise. 


Working Principle of Separator 


The separator is based on Archimedes 
principle of the buoyant force of fluids. 
There are three main parts of the device: 
an outer cylinder open at the top and 
sealed at the bottom, an inner cylinder 
or chamber, which is also open at the top 
and sealed at the bottom and is free to 
float in the fluid contained in the outer 
cylinder, and a working-barrel inside 
the inner cylinder with an inlet slide 


xp Separation of gas and oil at bottom of hole aids in eliminating 
sand troubles, gas lock, and gas-cut oil in pumping wells 


valve in the bottom actuated by the in- 
ner container as it floats upward or 
downward. Details of the separator may 
be seen in the sketch, Fig. 1. 


The separator is made-up beneath the 
working barrel of the pump on the end 
of the tubing string. In a well that flows 
during the running of tubing the outer 
cylinder may be filled with oil or water 
before lowering through the wellhead to 
prevent flowing through the tubing. 
This eliminates a disk placed in the tub- 
ing to be removed after the tubing is 
landed. It also eliminates killing the well 
by conventional methods. 

In the well the separator is landed op- 
posite the casing perforations, or if the 
producing zone is not cased, in the open 
hole, on the bottom. This separator does 
not require a perforated nipple, for the 
oil enters at the top through the skirt 
(see Fig. 1). The object of the skirt 
around the head of the device is pri- 
marily to direct the flow of oil into the 
pump. If the flow of oil is surging the 
skirt acts to catch the oil that rises 
above the separator on the fall-back. 

Passing downward inside the skirt, 
the oil enters the outside cylinder or 
chamber (4'/4-in. O.D.) and rises to a 
point where it will enter the inner cylin- 
der or float chamber. When this cylin- 
der is filled, its buoyancy is destroyed, 
causing it to move downward of its own 
weight actuating the slide valve open- 
ing the ports !eading to the tail pipe 
below the pump barrel, which allows 
the pump to remove the accumulated 
oil within the floating cylinder. The 
amount of oil entering the float deter- 
mines the area of the port in the sliding 
valve. The valve acts as an automatic 
bottom-hole choke. 

If gas enters the inner cylinder while 
oil is entering the inner cylinder or 
chamber, or the product within the in- 
ner chamber is of such density that it 
will not add enough weight to destroy 
the buoyancy of the cylinder, the valve 
will stay closed until the product 
reaches the same density as the product 
surrounding the outer cylinder. 


Back-pressure imposed by gas pres- 
sure or by static head of oil does not 
affect the working of the float as it is an 
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open type, pressures being equal inside 
and out, causing it to become a fluid- 
balanced valve. 


Operation 


Operation of the separator may be 
summarized as follows: 

1. Both the outer and inner cylinders 
are full of fluid. The inner cylinder is 
submerged to a maximum depth, hold- 
ing the sliding valve open and the pump 
removes the accumulated “dead” oil. 

2. When the original fluid in the in- 
ner cylinder is being exhausted, more gas 
and oil is entering through the skirt. 
Should an appreciable amount of gas en- 
ter with the oil into the inner cylinder, 
the combined weight of the cylinder 
and its contents, gas and oil, is less than 
when it contained all oil, hence the in- 
ner cylinder is buoyed by the fluid in the 





Fig. 1. Sketch of the bottom- 
hole oil and gas separator 
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outer cylinder. When the inner cylinder 
rises to a certain point, it closes the slide 
valve in the bottom of the working- 
barrel and no more fluid is pumped from 
the inner cylinder until sufficient fluid 
has entered to again cause it to submerge 
and thus open the sliding valve. When 
the valve is again opened, the pump re- 
moves the accumulated oil. The flow of 
oil from the pump need not be run 
through separators, but may be piped 
directly to tanks or pipe line as the oil 
contains no gas or sand. 


Installation Results 


A well in the Salem pool in Illinois 
was making approximately 60 bbl. of 
oil per day with no back-pressure being 
held on the well. Due to the large vol- 
ume of gas flowing from the McCloskey 
lime formation, the well had to be killed. 
The device was run and the well placed 
on pump with 80 lb. back-pressure on 
the casing. Production was then 260 bbl. 
per day. Previously, the well pumping 
equipment had trouble due to sand and 
required frequent servicing of the rods 
and pump barrel. This well was visited 
13 months later and it was found that 
production had declined 50 bbl. per day 
to 210 bbl. per day, but the well had not 
required any servicing. Seven months 
later, the well had declined 2 bbl. per 
day and was producing 208 bbl. and still 
had not required any form of servicing. 


In the Griffin pool near Grayville, Illi- 
nois, 16 installations were made on the 
W. W. Gray property. Production of 
the lease increased from 602 to 982 bbl. 
daily without drilling other wells. 

Use of the separator has been suggest- 
ed by the writer for wells in the Pan- 
handle area in order that the oil-enriched 
gas flowing through the casing can be 
diverted to plants for processing, and 
oil produced from the tubing. 


One 14-year-old well in the Panhan- 
dle area was pumping 2.94 bbl. per hour 
through 2'/:-in. external upset tubing 
with a 2'%4-in. common pump barrel, 
and fourteen 32-in. strokes per minute. 
One hundred percent pump displace- 
ment was 11 bbl. per hour before use of 
the separator; afterwards it became 
8.95. Tested for 8/2 hours, the well pro- 
duced 25 bbl. with 3 Ib. on the casing 
and 23 Ib. on the tubing. The well was 
pumping by heads at 72°F. 

After installation of the separator, 
production of the well was 5.55 bbl. per 
hour. The stroke length was changed to 
fourteen 26-in. strokes per minute. One 
hundred percent pump displacement 
changed from 11 to 8.95 bbl. per hour. 
The well produced 25 bbl. of oil in 414 
hours. Pressures on the tubing and cas- 
ing remained the same, the well pumped 
steadily, and the temperature of the well 
rose 10° to 82°F. 


In a second well in the field similar to 








Photograph of dissassembled model. 
From left to right: Floating cylinder, 
]-in. tubing and valve below, and 
outer cylinder 


~—_— > 





the first, production was increased from 
2.94 bbl. per day to 4.16 bbl. per day. 
The allowable was produced in 6 hours 
15 min., when formerly it had required 
8'4 hours. The well began to pump 
steadily instead of by heads and also was 
accompanied by a temperature rise. 

Gas surging in the well bore is often 
responsible for sand cutting the pump 
barrel and cups and causing the well to 
produce gas-cut oil. Gas-lock of pumps 
is also quite frequent under such condi- 
tions, but, as the pump in the well em- 
ploying the separator produces only 
“dead oil,” gas lock, sand troubles, and 
gas-cut oil are eliminated. 


Conservation 


Installation of the bottom-hole oil 
and gas separator is not only designed 
for economical and high ultimate recov- 
ery from a reservoir by maintenance of 
the gas drive, thus serving as an impor- 
tant factor in conservation of oil and 
gas reserves, but also as a method of 
conserving the essential war materials so 
vitally important at present and extend- 
ing the life of equipment now in use. 

The bottom-hole separator obviates 
the need for several items, including gas 
anchors, other bottom-hole equipment, 
heavy valves, etc. 

It is obviously necessary to examine 
carefully existing methods of produc- 
tion for efficiently increasing the pro- 
duction of existing wells without the 
use of scarce materials, or at least with- 
out using large quantities of these mate- 
rials. 

——_ Wwe we — 
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Buna Synthetic Rubbers 


Intensively Developed 





HE surge of the Japanese armies, 

which overpowered the world’s 
greatest natural rubber producing 
countries, not only deprived this nation 
of about 95 percent of its supply of 
natural rubber, but in almost a matter 
of days threw into sharp relief our own 
synthetic rubber picture. 

So-called synthetic rubbers are not 
new. The world’s scientists have for 
many years been intrigued with this 
problem and have made many efforts to 
duplicate in the laboratory the job 
nature has carried on with unparalleled 
success within the trunks of the rubber 
trees. Never, however, has man been 
able to duplicate nature’s job. There- 
fore, there does not exist today a true 
synthetic rubber. What we are wont to 
refer to as synthetic rubbers are really 
rubber substitutes. There are not one, 
but many of these substitutes, so the 
term synthetic rubbers when used at all 
should be used in the plural rather than 
the singular. 

Of all the synthetic rubbers, or rub- 
ber substitutes, the so-called Buna rub- 
bers are among the most interesting and 
the most significant at this time, largely 
because Buna S is among the best substi- 
tutes yet developed for the natural rub- 
ber used in automobile tires. 


First Buna Rubbers 


Buna derives its name from the BU in 
butadiene and NA, the chemical sym- 
bol for sodium, which originally played 
a part in the manufacture of this prod- 
uct, but is no longer used because the 
polymerization of butadiene in the pres- 
ence of sodium was unsatisfactory and 
a new process was found. Addition of 
certain modifying agents to the bu- 
tadiene and a different method of 
polymerization being employed resulted 
in a superior rubber. 


PF PIE EF EEE EEE EEE OO OOOO OOOO 


View of a section of a butadiene plant 
being constructed for Standard Oil 
Company of New Jersey. Location 

of the plant is military secret 


THE PETROLEUM ENGINEER, September, 1942 


by C C Pryor 


Associate Editor 


The United States has in ample quan- 
tities the raw materials from which 
Buna rubbers are manufactured. Buna 
rubbers are being manufactured today 
and additional plants are being rushed to 
completion that will manufacture huge 
quantities of Buna S and Buna N;; also 
large, complex, and costly plants that 
will produce in quantities the raw ma- 
terials needed to make these products. 

Synthetic rubbers came into being in 
this country because our technologists 
and our industrialists had the vision, 
courage, and the pioneering instinct 





Xp Buna S and Buna N among most significant of synthetic 
rubbers developed to solve rubber shortage 


with which industrial America has been 
endowed and to which it owes so much 
of its progress. Even when this country 
had ample supplies of natural rubber 
synthetic rubbers were sought that 
possessed some of the characteristics 
that were lacking in natural rubber, 
such as the ability to resist heat, high 
voltages, and the action of hydrocarbon 
solvents and oils. Moreover, the petro- 
leum industry had long sought a syn- 
thetic rubber, looking far ahead to the 
then remote possibility that the rubber 
supply might some day be cut off. 












































































In one stage of manufacture synthetic 
rubber is agitated to achieve 
necessary coagulation 
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Polymerization 

The Buna rubbers, which were first 
produced in Germany, are made by 
combining butadiene with other sub- 
stances. Buna S, which is the most 
promising synthetic rubber for tires, is 
butadiene and styrene (CH, = CH, 
vinyl benzene). Buna N, which is sold 
by Standard Oil Company (N. J.) un- 
der the trade name Buna N, is butadien> 
and acryle-nitrile (CH, — CH — CN, 
vinyl cyanide). 

Actually it was not difficult to manu- 
facture these products, once the chemi- 
cal engineers learned the trick of put- 
ting them together. Mixing the styrene 
with butadiene, emulsified in soapy 
water along with the diolefine, and 
treating with a catalyst results in Buna 
S. While in the reactor the molecules 
become rearranged to form a long chain. 

CH, = CH CH = CH: + CH, CH —>- 
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CoH 
CoHs 

= CH, — CH = Ci — Cl, — CH, — CH 
Actually, what goes on in this reactor is 
in a sense a duplication of what happens 
within the trunks of a rubber tree. The 
resulting liquid, or latex, is then with- 
drawn from the reactor, just as the 
natural latex is tapped from the rubber 
tree. In both instances the rubber is sus- 
pended in the liquid in minute particles. 

From this point on the manufacture 
of Buna rubber follows much the same 
course as the manufacture of natural 
rubber. To this latex is added an acid, 
which causes the rubber to coagulate. 
The coagulated rubber mass is then 
washed, dried, milled, and_ finally 
emerges as sheets of crepe rubber. This 
sheet rubber must then be compounded 
just as natural rubber is compounded. 


Buna N is made in the same manner, 
except that acryle nitrile takes the place 
of styrene in the reactor. 

CH, = CH — CH = CH, + CH. = CH—> 
CN 
CN 
CH, — CH = CH — CH. — CH, — CH 
Uses and Advantages 


Buna N is essentially a specialty rub- 
ber, useful for a wide variety of pur- 
poses. It has a number of outstanding 
properties. It possesses excellent resist- 
ance to swelling and deterioration in 
aliphatic hydrocarbons, mineral oils, 
animal oils, and fats. It is noted for its 
excellent aging properties, its good heat 











Plant worker taking sample of prod- 
ucts being converted into syn- 
thetic rubber 
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Sheeted synthetic rubber made from 
petroleum refinery gases coming 
from slitting machine 
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and fatigue resistance, its high tensile 
strength when reinforced with carbon 
black and its high abrasion resistance. 
It is easily vulcanizable by standard 
methods. 

Buna N is ideal for practically all 
types of gaskets, oil hose and fuel lines, 
particularly on planes and automotive 
equipment, and it is finding many uses 
in our military machine, and, too, will 
serve a wide variety of useful industrial 
purposes for which natural rubber was 
formerly employed. 

Buna §S will in all probability be used 
almost entirely as a tire rubber during 
the current emergency. W. S. Farish, 
president of the Standard Oil Company 
(N. J.), which has pioneered in the 
American development of the Buna 
rubbers, said not long ago that the gen- 
eral opinion of rubber experts is that 
Buna is from 15 to 30 percent better 
than natural rubber for average uses. 
His company has been making com- 
parative tests on Buna tires and is con- 
sistently getting better service from 
them than out of natural rubber tires 
under normal road conditions, Farish 
said. 

The current government rubber pro- 
gram calls for the manufacture of 
700,000 tons of Buna S, which makes it 
necessary to produce large quantities of 
butadiene, a product that even a few 
years ago would have been difficult to 
purchase in this country. A gas at ordi- 
nary temperatures, butadiene becomes a 
liquid under pressure or at low tem- 
peratures. 

Raw Materials 

Fortunately, butadiene may be ob- 
tained from a variety of products and 
ample raw materials exist in this coun- 
try to produce large quantities of this 
most useful chemical. The petroleum 
industry gets its butadiene from buty- 
lene. But, it may also be obtained from 
potatoes, grains, sugar, molasses, from 
refinery gases, and even from coal, via 
coke, limestone, and water to acetylene. 

Butadiene has been the bottleneck in 
the Buna rubber program. Plants must 
be constructed to manufacture this 
product, which requires time and vital 
construction materials. Farish an- 
nounced this summer, however, that the 
oil industry was engaged in working out 
a quick butadiene program through the 
use of make-shift plants that would use 
spare equipment and odds and ends of 
reclaimed equipment to patch up tem- 

(Continued on Page 38) 
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Bomb" used to obtain sample of 
butadiene off production line 
to check purity 
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OR its outstanding advantages, Francitas Gas 
Company chose G-MV — greater compactness 
through V-angle design, increased efficiency, im- 


proved economy and superior power. 





Recycling engineers know that Cooper- Bessemer 
compressors can meet all demands for perform- 
ance in high pressure service, no matter how 
exacting or severe. They know that wear will be 


negligible and upkeep low through years to come. 


G-MV sets tomorrow's compressor trend! ... more 
horsepower in less space ... fuel economy and 
quiet operation through its Silent-Scot fuel 


system ... safeguarded in constant, heavy-duty 


service by oil-cooled pistons ... its modern, 
rugged construction indicated by oversize wrist- 
pin bearings and precision-type and interchange- 
able main and crankpin bearings. 


THE COOPER-BESSEMER CORPORATION 
MOUNT VERNON, OHIO 


Plants: Mount Vernon, Ohio, and Grove City, Pa. 
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WO views of the G-MV com- 

pressors in the new Francitas 
cycling plant now operating in the Francitas 
field in Jackson County, Texas. The two 
600-hp G-MV’s compress residue gas from 
1800 to 3100 psi tor return to the high- 
pressure producing formation. The 400-hp 
G-MV drives the high-pressure 
lean oil pump. 








Engine Builders since 1833 


New York City Washington, D. C. Shreveport Dallas Houston 
Tulsa St. Louis Los Angeles Greggton, Texas Pampa, Texas 




















Rubber in the making—this white mass 
coming from a filter will now be 
squeezed to remove brine, 

water, and soap solution 
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(Continued from Page 35) 
porary facilities to turn out raw ma- 
terials for Buna rubber. 

Reporting real progress on such a 
campaign, Farish said that, although he 
would not presume to speak for the in- 
dustry as a whole, he did believe his own 
company would make somewhere be- 
tween 15,000 and 30,000 tons of bu- 
tadiene in this manner, all of which will 
be entirely outside the government pro- 
gram and none of which will involve 
the building of plants. 

Based on plans of the Rubber Reserve 
Company the raw materials’ for the 
700,000 tons of Buna § will be derived 
from agriculture, mining, and petro- 
leum in about the following propor- 
tions: 

From agriculture, $81,900,000 worth 
of grain for the production of 210,000 
tons of butadiene and for a portion of 
the raw material for styrene. 

From the coal industry, $9,900,000 
worth of benzol for most of the raw 
materials for styrene and a small 
amount of butadiene. 

From the petroleum industry, $22,- 
300,000 worth of refinery gases for 
325,000 tons of butadiene and small 
amount of the raw material for styrene. 


Current plans call for Buna S$ rubber 
to be made entirely by the government 
in government-owned plants operated 
by the rubber companies. 





Photographs and material for this ar- 
ticle supplied by Standard Oil Com- 
7 
pany of New Jersey. 
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Less than 24 hours before the photo on the left of sheets of synthetic rubber was taken, the rubber consisted for the most 


part of refinery gases. At right, synthetic rubber at one stage of progress is in this ‘‘slurry’’ form 
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Performance? 
Then read the record Twin Disc Power Take-offs 
have established under actual field conditions, in 
1 field applications . - - 
hour a day job, Twin 
d themselves so 
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the most rigorous of all oi 
drilling. In this twenty-four 
Disc Power Take-offs have prove 


superior that over 90% of all engines in this ser 


are equipped with Twin Disc Power Take-offs. 


Ease of Maintenance? 

plete. It meets the full 
At the Twin 
based on the 


The Twin Disc line is com 
range of S.A.E. flywheel housings. 
Disc plant a perpetual inventory, 
number of clutches in actual operation, is main- 
tained. This reservoir of parts is brought next door 
to you through three factory branches and parts 


depots in the active fields. 
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Gas-Oil Ratio Surveys 

Paralleling the practice of making 
periodic pressure surveys is that of sys- 
tematically following the gas-oil ratio 
history of the producing wells by regu- 
lar field surveys. The measurement of 
gas-oil ratios is in itself, of course, not at 
all a recent development. The apprecia- 
tion of the meaning of the gas-oil ratio 
as an indication of the reservoir per- 
formance, however, has been the result 
only of the clear understanding of the 
mechanics of oil production. It is now 
known that, broadly speaking, the gas- 
oil ratio is a direct measure of the efh- 
ciency of the production, that is, the 
efficiency in using the gas energy of the 
reservoir in the expulsion of oil. In par- 
ticular, for a field producing only by 
virtue of the gas originally present in 
the reservoir, the recovery is inversely 
proportional to the cumulative gas-oil 
ratio. The difference between the gas-oil 
ratio of the production and that corres- 
ponding to the gas in solution in the oil 
is a measure of the degree to which the 
oil remaining in the field is being de- 
pleted of gas energy in the process of ex- 
pelling from the sand the current pro- 
duction. The growth of gas caps or local 
free gas zones can be followed only by 
observations on the gas-oil ratio history 
of the field as a whole, or the particular 
regions within a field. As a result of 
studies and investigations of this kind, 
gas-oil ratio control is now one of the 
primary objects of effective production 
engineering. 
Research on Fluid Flow 

Another promising activity that has 
been carried on intensively during the 
last decade has been the study of the 
detailed mechanics of oil production. It 
is indeed embarrassing to admit that al- 
though Darcy’s law relating to the flow 
of water through unconsolidated sands 
had been established as long ago as 1856, 
no significant applications of it to the 
problems of the oil industry were made 
until the eariy 30’s. In its simplest form 
this law defined the concept of the 
permeability of porous rocks and pro- 
vided the basis for its measurement. As 
a part of the general techniques of core 
analyses, such measurements have al- 
ready been discussed previously. 

In addition to providing means for 
quantitatively characterizing the flow 
properties of a particular producing sec- 
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Chief, Physics Division, 


PART 2 


by Morris Muska 





MORRIS MUSKAT 


A biographical sketch of Morris Muskat ap- 
peared on Page 27 of the August issue of The 
Petroleum Engineer in connection with Part 1 
of this article. 





tion, they have led to even more signifi- 
cant laboratory researches. These are the 
studies of the flow of gas-liquid mix- 
tures through sands. Such investigations 
have been carried out in a scientific man- 
ner only in the last five years. Although 
the subject is by no means closed as yet, 
enough progress has been made to pro- 
vide a clear qualitative picture, at least, 
of the detailed mechanics of the proc- 
esses involved in oil production. For ex- 
ample, before this type of work was 
done the role of gas in the production of 
oil was generally considered to be only 
one of obstructing the flow of oil, and 
was characterized universally as the 
“Jamin effect.” Although the existence 
of such an effect has indeed been verified 
rather than denied by recent studies on 
the flow of gas-liquid mixtures through 
sands, it is only as a result of these latter 
investigations that its significance has 
been properly placed. For we know now 
that under ideal conditions in a closed 
reservoir, the expulsion of oil can only 
be the consequence of the development 
of free gas within the pores of the sand. 
In fact, such an observation is hardly 
more than a truism, and the attempt to 
prevent the formation of free gas with- 
out providing some other medium to 
replace the void space caused by the 
withdrawal of oil is nothing but a futile 
gesture. 

Among specific results of the study 
of the flow of heterogeneous fluids 
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Progress in Reservoir Technology 


Gulf Research and Development Company 


through porous media is the generalized 
concept of the permeability of a sand. 
It will be recalled that for the passage 
of single phase or homogeneous fluids 
through a porous medium, the permea- 
bility gives a complete characterization 
of the sand. In the case of heterogeneous 
fluids, however, separate permeabilities 
must be associated with each individual 
phase. These depend on the volumetric 
composition of the composite fluid sys- 
tem, namely, the percentage saturation 
of the pore space of each phase. The flow 
properties of the combined fluid and 
porous medium system are now to be 
described by the curves of the permea- 
bility for each phase as a function of 
the saturation of the various phase com- 
ponents. Although in a quantitative 
sense these curves will differ from sand 
to sand, they have certain fundamental 
qualitative characteristics. For the spe- 
cific case of oil and gas fluid mixtures, 
it is found that the permeability to the 
oil phase suffers a sharp decrease as a 
result of the presence of even a small 
amount of free gas. This is due to the 
fact that the free gas tends to occupy 
the larger pores in the rock, and thus to 
block off the major flow channels. The 
sharp fall in permeability to the oil gen- 
erally does not taper off until a free gas 
saturation of about 50 percent has been 
reached. By that time, however, the ab- 
solute value of the oil permeability will 
have declined to such low values as to 
be negligible from a practical point of 
view. 

The low permeability to the oil, due 
to the presence of the free gas, is not 
compensated by the flow of the latter. 
In fact, until the saturation of the free 
gas rises to a certain minimum value, its 
permeability is zero, and the gas re- 
mains, in effect, locked within the pores 
of the rock. This minimum saturation 
is termed “the equilibrium saturation 
for the gas,” and the corresponding per- 
meability to the oil is termed “the equi- 
librium permeability.” The latter thus 
represents the maximum permeability 
to the oil that can persist in the steady 
state condition of flow, and the equi- 
librium gas saturation represents the 
minimum value under which steady 
state conditions can be maintained. It 
follows, in addition, that the equi- 
librium saturation also provides a min- 
imum value for the oil expulsion that 
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THIS IS WAR! 


ITAL war construction has first call on cement 

output. We are cooperating with the Army and 
Navy, 100% ... shipping by priority... going all-out 
to back up war construction. In these difficult 
times, our efforts will be redoubled, to do every- 
thing possible to serve Oil Men faithfully and effi- 
ciently. Our Field men are at your disposal ... and, as 


always, Lone Star quality will be rigidly maintained. 





LONE STAR CEMENT CORPORATION 
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will result from the evolution of gas 
within the system, provided the total 
amount of gas originally present is not 
too small. 


As the gas saturation becomes larger 
than its equilibrium value it takes on a 
non-vanishing permeability that grows 
at an accelerated rate with continued 
decrease in oil saturation. Finally, when 
the latter becomes of the order of 10-25 
percent the gas permeability reaches a 
value substantially equal to that of the 
oil-free rock. This feature finds a ready 
explanation in the fact that the residual 
oil, which apparently does not have an 
appreciable effect in obstructing the gas 
flow, is confined to the smaller pores or 
the sharp-angled recesses between the 
pores, which normally give a very small 
contribution to the inherent flow capac- 
ity of the rock. 

These general features that have been 
described in terms of gas and oil, apply 
broadly to any pair of sand wetting and 
non-wetting phases, such as oil and 
water. If the latter wets the sand, then 
it will play the role of the oil in the 
previously discussed case of the oil and 
gas mixture. The role of the gas in the 
latter will be taken here by the oil. With 
this identification, the variation of the 
permeability to the separate phases with 
the change of fluid saturation within 
the pores can be followed and inter- 
preted in a manner quite similar to that 
outlined for the gas-oi! system. The 
sum of the permeabilities to the indi- 
vidual phases will, in both systems, be 
less than that of the porous medium to 
a homogeneous fluid, except for the 
region of low saturations of the wetting 
phase when the latter does not effective- 
ly obstruct the flow of the non-wetting 
phase. The compressibility of the gas 
does not of itself play any vital role in 
determining the permeability saturation 
characteristics of a multiphase system. 
The important factors are the pore 
structure of the medium and the in- 
herent immiscibility of the two phases, 
which, in turn, result in the complex 
and fluctuating network of fluid inter- 
faces. It is in these that lies the seat of 
the additional absorption of energy and 
increased flow resistance for the multi- 
phase, as compared to a homogeneous 
fluid system. 

For the more practical situations 
where all three phases—gas, oil, and 
water—are present in the sand, only the 
results for unconsolidated sands are 
available. Yet these show at least quali- 
tatively the essential features of the 
fluid behavior. Here separate permeabil- 
ities must be associated with each indi- 
vidual phase. That of the water—the 
wetting phase—is essentially independ- 
ent of the distribution of the other two, 
and depends only on the degree of water 
saturation. In the case of the gas phase, 
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its permeability decreases as either of 
the other two is added to the system, 
whereas the reverse effect has been ob- 
served with respect to the permeability 
to the oil phase. 

From the point of view of the com- 
posite three-phase flow system these 
studies show that if the free gas satura- 
tion exceeds some 35 percent, the flow 
stream will be almost entirely gas. Ap- 
preciable water flow will generally de- 
velop when the water saturation be- 
comes greater than about 50 percent, 
and a clean oil flow requires oil satura- 
tions of at least 50 percent. For a simul- 
taneous flow of oil, gas, and water, the 
saturation distribution must lie within 
a rather narrow range. In this range the 
composite or resultant permeability to 
the three phases is of the order of 15 
percent of that for a single phase or 
homogeneous fluid. 





These fundamental investigations 
provide answers to many of the prac- 
tical questions of oil production. Thus, 
they afford an explanation for the ob- 
servation that many oil-bearing strata 
producing clean oil contain large 
amounts of connate water. Conversely, 
they show why sands having ‘‘shows” 
of oil, or even oil saturation as high as 
20 percent, may nevertheless prove to 
be wet on testing. The latter, moreover, 
gives the reason why a sand may still 
contain appreciable amounts of residual 
oil even after having been flushed out 
by natural or artificial water drives. On 
the other hand, they make it clear why 
this residual and trapped oil will be 
much less in the case of water-flooding 
than for a gas-drive operation, and why 
the efficiency of the latter must be in- 
herently lower than that of the former. 
Likewise, they make it possible to under- 








Dutch East Indies Wells 


FURTHER EVIDENCE that Japan 
was plotting aggression in south- 
east Asia and the Dutch East Indies 
as early as 1939 has been revealed 
in a study by the Board of Eco- 
nomic warfare, part of which was 
made public. 

The study shows that during the 
period 1939-41 Japanese firms sud- 
denly began purchasing oil-field 
equipment particularly adaptable 
to the comparatively shallow wells 
in the Dutch Indies. 

Japanese intentions were also re- 
vealed by a statement of a Japanese 
spokesman, Ichizo Ohmura, chief 
of the geological section of Nippon 
Petroleum Company. 

Before Pearl Harbor, Ohmura 
wrote in “Bunjei Shunju”: “Prep- 
arations have been made to wreck 
oil wells in Netherlands India in 
case of emergency. This is some- 
thing we anticipated because it is 
very easy technically...but I 
must emphasize here that we have 
counter-measures to meet this situ- 
ation.” 

Prior to 1939 shipments to Japan 
of oil-field supplies had been small. 
In view of the scarcity of domestic 
oil-producing areas, Japan had lit- 
| tle use for such equipment. Jap- 
anese purchases in the 10 years prior 
to 1939 had been sporadic, consist- 
ing of a few permanent drilling rig 
units completely equipped and with 
sufficient capacity (6000 ft.) to 
drill wells in Formosa and Man- 
churia. 











Japanese Foresaw Need to Repair 


Japanese production from do- 
mestic crude oil, shale, and syn- 
thetic processes was capable of 
meeting only a third of her nor- 
mal peacetime requirements and 
probably one-fifth of wartime 
needs. Without replenishment, her 
stockpiles probably would be ex- | 
hausted in 18 months at best; some | 
types of refinery products, such as 
fuel oil, would reach the critical 
point sooner. In addition to the 
need for crude oil she needed addi- 
tional refinery facilities, as domes- 
tic capacity would produce not 
more than half of wartime require- 
ments. 





How far the Japanese have been 
able to restore the wells and re- 
fineries is not clear from official in- 
formation so far available. The de- 
struction throughout the Dutch 
Indies and Borneo has been reported 
in practically all dispatches as very 
extensive but, in view of the evacu- 
ation, it is difficult to say that it 
was absolutely complete in all cases 
or to indicate how much time will 
be required to repair it. 

So far as the oil fields are con- 
cerned, destruction or demolition 
seems to have been very extensive. 
With 200 or 300 wells in a par- 
ticular field, however, it is not al- 
ways possible to say that each well 
is destroyed or that the destruction 
in each case was complete. 
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THE GAUGE 


TELLS 


THE STORY 





HE major consideration in lay- 

ing out your piping job may be 
meticulous design to meet severe 
service conditions—or it may sim- 
ply be speed and economy of instal- 
lation. 

But whatever the consideration 
is, WeldELLS fit right into the pic- 
ture—provide the correct answer 
in either case. 

For example, it’s important from 


—here’'s one more example 


Weld ELL 














the standpoint of both sound engi- 
neering and economy that pipe and 
fittings line up perfectly. That’s 
why WeldELLS are given a final 
truing operation to bring them to 
exact size before machining bevel 
and land. 

The immediate result is a more 
accurately dimensioned fitting; the 
final result, a better and more 
economical job. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
Philadelphia Office: Broad Street Station Bldg. 


New York Office: 50 Church Street ® 


THE PETROLEUM ENGINEER, September, 1942 











¥*% No other fittings for pipe weld- 
ing combine the features found in 
WeldELLS. In addition to ex- 
treme dimensional accuracy these 
features include: ~ 

> Seamless—greater strength and 
uniformity. 

> Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 

simplify layout and help insure 
accuracy. 

> Selective reinforcement — pro 
vides uniform strength. 

® Permanent and complete identi- 
fication marking—<saves time and 
climinates errors 19 shop and field. 
— Wall thickness never less than 
specification minimum—as5 ur ¢ s 
full strength and long life. 

® Machine tool beveled ends— 
provides best welding surface and 
accurate bevel and land 

& The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the world —insures 
complete service and undivided 
responsibility, 




















stand why the gas-oil ratios in gas-drive 
fields generally increase following the 
flush-production period, and fall off 
again only when the decline in gas den- 
sity, due to the falling pressure, begins 
to counterbalance the growth in vol- 
umetric rate of gas flow. The danger of 
oil migration into a free gas zone also 
appears as a direct consequence of these 
basic permeability and flow data. These 
are but several examples of the many 
important and pertinent problems of oil 
production that can be given a ready 
interpretation now that the detailed me- 
chanics of the flow of gas-oil-water sys- 
tems are well understood. 


Gross Reservoir Performance 


From a microscopic point of view, 
the performance of oil-producing reser- 
voirs has been considerably clarified 
within the last decade. Although the 
distinction between fields producing 
mainly by virtue of the gas dissolved in 
the oil, and those producing as a result 
of the driving action of surrounding 
edgewaters had been made many years 
ago, the interrelationship between these 
two basic mechanisms of production 
had not been fully appreciated. The pro- 
duction of the early fields under wide 
open flow conditions led to such rapid 
pressure declines that in most cases the 
encroachment of the edgewater was en- 
tirely ignored except when the water 
actually began to arrive in the pro- 
ducing wells. The major exceptions lay 
in fields such as the limestone reservoirs 
of Mexico, where the cavernous nature 
of the producing reservoirs permitted 
the water to play a role similar to that 
of a frictionless piston driven by a res- 
ervoir of limitless energy. We now real- 
ize, however, that in many of the oil- 
producing areas, fields that would be- 
have as gas-drive reservoirs if produced 
under wide open flow conditions will, 
nevertheless, perform as water-drive 
fields if the rate of production be re- 
stricted and controlled. In fact, it is 
only necessary that the rate of fluid 
withdrawal from the field be limited to 
that of the entry of water into the pro- 
ducing section. This, of course, implies 
that the original reservoir pressure has 
been permitted to decline sufficiently to 
induce an entry of water equal to the 
voidage created by the fluid production. 
During this interval of pressure decline, 
the field performance will simulate that 
of a pure gas-drive field, provided the 
oil is originally saturated at the virgin 
rock pressure. Once the balance between 
the rates of withdrawal and water entry 
has been established, however, the reser- 
voir pressure decline will be arrested, 
and the field performance will become 
that of a strictly water-drive field. The 
production or fluid withdrawal during 
the transition period may be rather great 
if the oil is initially saturated with gas 
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to the virgin rock pressure, and will 
tend to be small if the oil is originally 
under-saturated. The replacement of the 
fluids withdrawn will, in general, be 
due both to the mass movement of the 
water in the surrounding extensions of 
the sand into the oil producing section, 
and to the expansion of the water body 
itself. If the latter is of appreciable 
magnitude, the period of transient pres- 
sure decline and associated cumulative 
fluid withdrawal will be magnified. 

One of the characteristics of water- 
drive fields is that the reservoir pressure 
will be more sensitive to the rate of fluid 
withdrawal from the field than to the 
cumulative withdrawal. This becomes 
clear on recalling the basic criterion for 
the effectiveness of a water drive, name- 
ly, that the rate of the water entry into 
the producing section must equal the 
rate of fluid withdrawal. As the former 
depends upon the drop in pressure be- 
tween the field and the original fluid 
pressure in the water reservoir, it is 
clear that the field pressure will tend to 
adjust itself to maintain the balance be- 
tween the water encroachment and the 
field withdrawals. As a corollary it fol- 
lows that if the rate of fluid withdrawal 
is decreased, the reservoir pressure will 
tend to rise, and if the field is complete- 
ly shut-in, the field pressure will increase 
so as to ultimately approach the original 
rock pressure. Of course these simple 
direct relationships between the field 
pressure and the rate of withdrawal will 
be modified by the effects of the com- 
pressibility of the fluids in the water 
reservoir so as to make the field pressure 
also dependent, to some extent, upon 
the total fluid withdrawal. 

Within a water-driven field itself the 
pressures tend to increase as the edge- 
water boundary is approached. With 
this type of pressure distribution is as- 
sociated not only the water entry into 
the field, but fluid migration within the 
field itself. The gas-oil ratios will not 
vary greatly during the producing life 
of a water-driven field, and will, in fact, 
remain strictly constant if the oil is 
originally under-saturated, and the field 
pressure is maintained above the satura- 
tion pressure. Moreover, as previously 
indicated in our review of the micro- 
scopic features of fluid flow, the overall 
recoveries of the oil from water-driven 
fields will be relatively high, and may 
attain values as great as 75 percent of 
the original oil reserves. 

Fields operating under strictly gas- 
drive conditions are simply those for 
which the rate of water entry into the 
producing section is negligible com- 
pared to the rate of fluid withdrawal. 
The energy used in expelling and lifting 
the oil from the pay is provided by the 
gas associated with the oil. Such a sit- 
uation may arise either when the abso- 
lute value of the rate of water entry is 





very small because of pinching-out or 
tightness of the surrounding water sand, 
or perhaps its complete absence, or the 
gas-drive characteristic may be the re- 
sult of wide open or excessive rates of 
fluid withdrawal. In the latter case a 
restriction of the rate of fluid with- 
drawal will transform the reservoir per- 
formance to correspond at least to a 
partially effective water drive, and pos- 
sibly to a complete water-drive field. 

The most significant characteristic 
of a field operating under a gas drive is 
that the pressure will continually de- 
cline as the cumulative withdrawal in- 
creases. The rate of production will not 
directly affect the reservoir pressure, 
except only as it may influence the 
formation of local gas caps and thus 
lead to high gas-oil ratios. Such fields 
generally begin their production history 
with an overlying gas cap or tend to 
develop such gas caps during the course 
of the production. The pressure distri- 
bution over such fields tends to be rather 
uniform or decrease outward from the 
gas cap, except as variations in the local 
withdrawals may disturb the uniform- 
ity of the contours. Migration within 
the field is thus of rather minor impor- 
tance. 

As the pressure decline is determined 
essentially by the total cumulative with- 
drawal, the shutting-in of a gas-drive 
field will simply retard the decline. 
Pressure equalization over the field may, 
and will, take place during the shut-in 
period, but the true average pressure 
will remain unchanged. 

As previously indicated, the gas-oil 
ratuos for gas-drive fields will generally 
increase following the flush production 
period. During the latter it may show an 
initial decline while the gas saturation 
within the oil-bearing strata develops its 
equilibrium value. As the field ap- 
proaches depletion, however, the gas-oil 
ratios may decline again due to the drop 
in pressure and the smaller density of 
the gas flowing with the oil. 

As would naturally be expected, most 
actual oil fields show a performance that 
is a resultant of the features of the com- 
plete water drive and strict gas expan- 
sion. Although a mobile edgewater is 
present in the case of the great majority 
of producing reservoirs, it is frequently 
not feasible from an economic point of 
view to restrict the production rates to 
allow a complete displacement of the 
fluid withdrawal by the encroaching 
edgewaters. The resultant behavior of 
the field then shows characteristics of 
both of the elementary types of per- 
formance, and approaches either ex- 
treme simply in proportion to the ex- 
tent to which that extreme type of 
mechanism predominates. 

Epiror’s Nore: To be continued in 
an early issue. 
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Until the battle for freedom is won, O-C-T’s 
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goods in ever increasing quantities. Accordingly, 
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Pipe-Line Program Includes 
Installation of Dehydration Plants 


x Units designed for denuding gas of sufficient liquid to obtain 
maximum water dewpoint depression of 55° F. 


ECENTLY the Stearns-Roger 
Manufacturing Company com- 
pleted the installation for United Gas 
Pipe Line Company of three dehydra- 
tion plants as a part of a program that 
included the Lirette-Gibson-Mobile 
transmission system, which was com- 
pleted by the company the early part of 
this year. These plants are designed to 
remove sufficient entrained liquid water 
and vapor from the gas to obtain a 
maximum water dewpoint depression 
of 55°F., which is necessary to prevent 
the formation of hydrates. 


At both Lirette and Gibson, Terre- 
bonne Parish, Louisiana, the units have 
a capacity of 60,000,000 cu. ft. of gas 
a day each at 750-lb. pressure, whereas 
the third plant, at Graham, Young 
County, Texas, has a capacity of 15,- 
000,000 cu. ft. a day at 500-lb. pres- 
sure. It is contemplated to install two 
similar units and make additions to the 
Lirette unit as part of a new pipe-line 
project in the south Louisiana area. The 
proposed dehydration plants are a 120,- 
000,000 cu. ft. unit at Lake Long, 
Louisiana, a 40,000,000 cu. ft. unit at 
La Fourche Crossing, La Fourche Parish, 
Louisiana, and equipment to increase 
by 40,000,000 cu. ft. the present ca- 
pacity of the recently completed plant 
at Lirette. 
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Plant Operation 


Dowtherm, vapor for heating the 
diethylene glycol, the contacting medi- 
um, is generated in a small vertical 
boiler. At Lirette and Gibson this con- 
sists of a 10-hp. boiler and at Graham a 
6-hp. boiler. The vapor passes from the 
boiler to a vertical-type shell-and-tube 
reboiler mounted on the base of the still 
or evaporator column. The vapor is con- 
densed in the reboiler and gravitates 
back to the generator-boiler. As this 
system for heating the diethylene glyco! 
is completely closed there is no loss of 
the heating medium. 

The boiler wherein the heating medi- 
um is generated is equipped with auto- 
matic controls, electrically operated, 
which regulate the pressure in the boil- 
er, the high and low level of the liquid, 
and the temperature on the base of the 
still. The boiler operates at atmospheric 
pressure and approximately 500°F. tem- 
perature, at which temperature the 
heating medium vaporizes. This tem- 
perature on the boiler in turn maintains 
a temperature of 310°F. on the liquid 
in the bottom of the still. 


Diethylene Glycol Circulation 
Lean diethylene glycol is picked-up 

from a 5-ft. dia. by 6-ft. high storage 

tank by a horizontal triplex pump and 
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Lirette dehydration plant; capacity, 
60,000,000 cu. ft. daily 
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discharged to the top tray of the con- 
tactor tower. The bottom tray section 
of the contactor is equipped with a 
liquid-level controller that discharges 
the rich glycol from the tower into 
heat exchangers where it comes in con- 
tact with the hot lean glycol from the 
base of the still. Rich glycol from the 
heat exchanger then enters the still on 
an intermediate tray. To complete this 
cycle the bottom of the still is equipped 
with a liquid-level controller that dis- 
charges the lean glycol back through 
the heat exchanger to the glycol storage 
tank. 

Glycol circulation pumps at Lirette 
and Gibson are 1'2 by 3 horizontal tri- 
plex 6 gal. per min. pumps, driven by a 
5-hp. motor at the former and a 10-hp. 
gas engine at the latter, whereas at 
Graham the 1% by'2 horizontal triplex 
2 gal. per min. pump is driven by a 
3-hp. electric motor. Standby pumps are 
available at all plants. 


The contactor towers at Lirette and 
Gibson are 60 in. O.D. and 33 ft. high, 
designed for a maximum working pres- 
sure of 1050 Ib. At Graham the tower 
is 36 in. O.D. by 28 ft. high, and also 
has a working pressure of 1050 Ib. Each 
contactor is equipped with four steel 
bubble cap trays and Mist-D-Fier gas 
scrubbers in the base and top of the 


THE PETROLEUM ENGINEER, September, 1942 















GAS DEHYDRATION PLANTS 
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Dehydration Plant to process 60 MM cu. ft. gas 
per day, lowering dew point of the gas 45 deg. 













se 
; 


3 Gas Dehydration Plants 








just completed 7 : 

for the : 
United Gas Pipe Line : ane git 
Company = — 
in Texas and Louisiana | Mee 


Contactor, Still, Heat Exchangers, and Glycol Storage 


Tank with Control Arrangement for automatic operation 


These installations dehydrate gas 
going to New Orleans, Mobile, e 
and Wichita Falls areas. 


Since building what we believe to be the first Main Gas Transmission Line Dehydration Plant in 1934, 
we have designed and constructed 32 Dehydration Plants on major Gas Pipe Line Systems. 










Distillate Recovery Plants 
Gas Dehydration Plants 


» We will be glad to talk over your 
* 

@ Compressor Stations 

* 

es 


problems with you. Our Research, 
Engineering and Designing de- 
Natural Gasoline Plants partments naturally are a part 
Stabilization Plants of the service you will receive. 


PARKHILL WADE 
1625 SOUTH ALAMEDA STREET 
LOS ANGELES CALIFORNIA 


AFFILIATED WITH 


THE STEARNS-ROGER MANUFACTURING CO. 


1720 CALIFORNIA STREET © DENVER, COLO. 


THE PETROLEUM ENGINEER, September, 1942 














Contactor, still, heat exchangers, and meter building, Gibson field plant 
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tower. The bottom section is provided 
with reservoir space and liquid-level 
control for removal of any slugs of 
liquid that may enter through the inlet 
gas line. 

The stills at each plant are 18 in. 
O.D. by 35 ft. high, are designed for 
a 15-lb. working pressure, and contain 
15 steel bubble cap trays. They are 
mounted on a skirt 6 ft. high to elevate 
the reboiler sufficiently to permit grav- 
ity return of the Dowtherm condensate 
to the boiler or generator. At the pres- 
ent time, the stills are being operated at 
a pressure of 4 lb. with a bottom tem- 
perature of 310°F. Operating condi- 
tions are governed by the volume of 
water and gasoline absorbed in the con- 
tactor by the lean glycol. Present oper- 
ating conditions maintain a glycol con- 
centration of approximately 90 percent, 
with the outlet gas dewpoint from 10 to 
15°F. The average inlet gas tempera- 
ture ranges from 60 to 68°F., which 
gives a total dewpoint depression of 
approximately 50°F. This low dew- 
point is being maintained in order to 
dry up lines that were in operation be- 
fore the plants were constructed. 

The plants as yet have not been oper- 
ated at maximum gas capacity, how- 
ever, due to the fact that operating 
pressures have been lowered in conform- 
ity with the reduced gas flow, when 
capacity does attain maximum the 
operating results should be approxi- 
mately the same as at present, i.c., oper- 
ation of the plants to date should indi- 
cate results of all future operations. 


Operating Results 


The plant at Lirette was placed in 
operation on March 15 of this year. 
Previous to that time from 300 to 500 
gal. of water had been accumulating 
each day in the pipe-line drip placed 
about 30 miles downstream from where 
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the dehydration unit is now situated. 
This condition was immediately cleared 
up and no liquid has been recovered at 
the drip since April 1. 

Operating since July 3, liquid re- 
moval at Graham has averaged 41/2 lb. 
of water and 3 Ib. of gasoline per million 
cu. ft. of gas. The outlet dewpoint has 
averaged 15°F. with an inlet gas tem- 
perature of 69 to 72°F., or approxi- 
mately 55°F. dewpoint depression total. 
Additional Construction 
Features 

The Gibson plant is identical in con- 
struction to the one at Lirette except 
that in the former the glycol circulat- 
ing pump is driven by a 10-hp. gas en- 
gine instead of an electric motor. 

Pump and boiler buildings at Lirette 


os 


and Graham are 10 ft. by 10 ft. by 10 
ft., and at Gibson the pump building is 
10 ft. by 20 ft. and the boiler building 
10 ft. by 10 ft. 

Gas for the Lirette plant is from the 
Humble Lirette field. This area of 
Louisiana is swampy, making it neces- 
sary to mount the entire plant on piling 
structure capped with concrete, and 
placing all lines overhead. 

Gas for the Gibson plant is from the 
Shell Gibson field. Installation of this 
unit completed the Gibson field project, 
which also consisted of laying 5'/2 miles 
of 3-in. high-pressure gathering system 
and installation of tank battery site, 
well heaters, separators, and storage 
facilities to serve the Kuntz No. 3 and 
Pelican A-1 wells recently completed 
by the Union Producing Company. Be- 
cause of swampy conditions in the field 
the separators, heaters, and tanks, as 
well as the residence of operating per- 
sonnel, were situated on high ground 
alongside the main highway approxi- 
mately 2 miles from the center of the 
held. 

Gas for the Graham plant is from the 
Carey and Carey Sewell field. Installa- 
tion of the unit completes a pipe-line 
project that ties the field into the exist- 
ing North Texas transmission system. 

The installation of these plants and 
production equipment at Gibson was 
under the direct supervision of R. G. 
Murray, Jr., construction engineer for 
United Gas Pipe Line Company. 
Contractor 


The Stearns-Roger Manufacturing 
Company, Denver, Colorado, as general 
contractors, designed and erected alli 
three plants, also fabricated all pres- 
sure vessels and columns in its Denver 


shops. ‘aikido 
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Surge tank, heat exchanger, still, and contactor, Sewell plant, 
Young County, Texas 
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Cements for Oil and Gas Wells 





Influence of temperature on set- 
ting time of cement. The setting time 
of Portland cement is greatly influenced 
by temperature.** Some cements set in 
one-third the time at 150°F. that is re- 
quired for the same cements at 60°F. In 
deep wells, bottom-hole temperatures of 
150°F. or greater are not unusual and 
the setting time is decreased to such an 
extent that a difficult problem is some- 
times presented in mixing and placing a 
large quantity of cement in position 
outside the casing before the initial set 
occurs.” To compensate for the acceler- 
ating influence of high temperature, 
cements used in deep wells may contain 
a chemical retarding agent or be coarsely 
ground. 

Influence of pressure on setting 
time and strength of cement. Pres- 
sure has an important influence in accel- 
erating the setting time of cement slurry 
in deep wells where pressures of the 
order of several thousand pounds per 
square inch are not unusual.’ With a 
typical Portland cement, the time limit 
of mobility was reduced 54 percent and 
the time of initial set reduced 1 hr. 30 
min. by increasing the pressure imposed 
on the slurry from atmospheric pressure 
to 5000 Ib. per sq. in. High pressure is 
also responsible for an increase in the 
compressive strength of cement of as 
much as 30 percent in some cases.” 

Influence of water dilution on set- 
ting time and strength of cement. 
Usually at least 40 percent as much 
water as cement must be used in pre- 
paring slurries for oil-well use, in order 
that they may be pumpable. Use of ad- 
ditional water prolongs the setting time 
and reduces the ultimate strength of the 
hardened cement.’ If the slurry is di- 
luted to such a degree that the cement 
particles are held apart by suspension in 
a great surplus of water, they cannot be 
expected to form a coherent mass, even 
though setting of the individual cement 
particles does occur. Although the ce- 
ment slurry pumped into the well may 
have been mixed with only 40 percent 


*All footnote references were published in the Au- 
gust issue with Part 1. 


PART 2 (Concluded) 


by ne C 7 


Professor of Petroleum Engineering, 
University of California 





A photograph and biographical 
sketch of the writer can be found on 
page 23 of the August issue of The Pe- 
troleum Engineer. 





of water, it will sometimes be further 
diluted with the well fluid and with 
water or drilling fluid used to pump it 
down through the tubing or casing. A 
certain oil-well cement has its final set- 
ting time substantially doubled by in- 
creasing the water content from 40 to 
50 percent, and the final set requires 
nearly three times as long for a 60 per- 
cent slurry as for a 40 percent mix. 
After three days, cement formed from 
a 70 percent slurry has a compressive 
strength only about one-fourth that of 
a 40 percent slurry. For a given cement, 
there is a definite optimum water-ce- 
ment ratio that will yield best results.?* 


Influence of mud contamination 
on properties of cement. Dilution of 
cement slurry with clay from the walls 
of the well or with drilling fluid that 
fills the well during a cementing opera- 
tion, may not only prolong the setting 
time but may also seriously reduce the 
strength of the cement. Briquettes made 
of a mixture of equal parts of drilling 
fluid of specific gravity 1.2 with a 50 
percent cement slurry had a compres- 
sive strength after 10 days of only 97 
lb. per sq. in., whereas the uncontam- 
inated slurry developed a compressive 
strength of 2210 lb. per sq. in. under 
similar conditions.** 

Influence of oil contamination on 
properties of cement. If cement slurry 
becomes contaminated with oil during 
placement in the well, it may still set to 
form a hard dense mass, providing there 
is sufficient water present to completely 
hydrolyze the cement. The setting time, 
however, will be somewhat delayed. In 
one case, admixture of a 50 percent 
slurry with 10 grams of oil per 100 
grams of dry cement delayed the final 
setting time from three to nine hours; 
25 percent oil increased the time of 
final set to 15 hours.** 
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x> An evaluation of present knowledge of the properties and 
behavior of cements used in exclusion of water from oil and 
gas wells, with references to the recent literature 


Influence of agitation by flowing 
gas on success of a well-cementing 
operation. If gas from the formation 
exposed in the wall of a well is flowing 
through cement slurry, continual agita- 
tion may prevent the cement from set- 
ting into a coherent mass. Even though 
the cement sets, gas bubbling upward 
through the thickening slurry will leave 
the cement porous, with open channels 
through it, so that it fails to accomplish 
its intended purpose. The flowing gas 
should be brought under control before 
any effort is made to place cement in the 
well.** 

Influence of saline ground waters 
on setting time of cement. The influ- 
ence of saline ground waters on the set- 
ting qualities of Portland cement in oil- 
well service has been noted by many 
observers.** The cement is quite sensi- 
tive to comparatively small percentages 
of some of the dissolved salts commonly 
present in oil-field brines. Dilute solu- 
tions of chloride salts reduce the setting 
time, calcium and magnesium chlorides 
being more active in this connection 
than sodium chloride. Contact with sul- 
phate solutions in certain concentra- 
tions will delay the setting time, al- 
though small percentages may hasten 
it. Sodium carbonate or any reagent 
liberating free OH ions, acts as an ac- 
celerator. On the other hand, bicarbon- 
ate of soda delays the setting time. 

Influence of sulphate ground 
waters in causing “‘unsoundness” of 
cement. Some of the salts present in 
oil-field ground waters, particularly 
salts of the alkalies and alkaline earths, 
in addition to influencing the setting 
time of Portland cement, will, on pro- 
longed contact, cause it to disinte- 
grate.*” Sulphates of magnesium and 
sodium are particularly active in caus- 
ing unsoundness in neat Portland ce- 
ment.** When cement that has set and 
hardened is exposed to contact with 
solutions of these salts, they have a 
tendency to react on the hydrated cal- 
cium aluminum content, forming new 
compounds that eventually result in 
recrystallization, expansion and crum- 
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bling of the cement. Cement containing 
less than 3 percent tricalcium aluminate 
appears to be immune to this effect, but 
when this constituent is present in 
greater amount, sulphate waters may 
have a detrimental effect. It appears that 
sulphate ground waters are less destruc- 
tive at high temperatures than at lower 
temperatures.°* Hence, there is less nec- 
essity for prescribing sulphate-resistant 
cements for use at great depths where 
ground temperatures are high, than in 
shallow, cooler formations. Cements 
containing high percentages of ferric 
oxide (tetracalcium aluminoferrite) are 
more resistant to sulphate waters than 
ordinary cements. 


Permeability of cement plugs 
formed under deep-well conditions. 
Cement is used in wells primarily as a 
means of excluding water. If it is to 
achieve this purpose, the resulting ce- 
ment plugs should be dense and imper- 
meable. Studies of the permeability of 
neat cements formed under various con- 
ditions indicate that the permeability is 
diminished by fine grinding of the ce- 
ment and is increased by water dilution 
of the slurry. When excessive amounts 
of water are used in slurrifying the ce- 
ment and there is time for setting of the 
cement particles before the initial set 
occurs, the upper part of the cement 
plug will be more permeable than the 
denser, lower part. A cement plug is 
more permeable during the first few 
days after it is formed than later when 
dehydration has further progressed. 
High ground temperatures hasten this 
action, tending to form plugs that 
quickly attain a high degree of imper- 
meability. Actual measurements of 
cement permeability in specimens set 
and cured under the most advantageous 
conditions, indicate permeabilities of 
less than 1 millidarcy.® High water 
ratios may produce cements having per- 
meabilities as great as 20 millidarcys.* 

Effect of loss of water to the 
formation on properties of cement. 
Under the high hydrostatic pressures 
existing in deep-well operations, water 
from the cement slurry may be forced, 
prior to the initial set, into the more 
permeable strata to which it has access 
through the wall of the well. The ce- 
ment particles do not penetrate the 
formation to any great extent, but ac- 
cumulate as a filter cake on the wall of 
the well.’* More water is filtered out of 
the cement in this way when it is in 
contact with highly permeable sand, 
sandstone, and limestone strata than 
when it is in contact with less perme- 
able clays and shales. As a result, differ- 
ences in the water content of the slurry 
develop in different parts of the cement 
plug, leading to variations in setting 
time and ultimate strength of the ce- 
ment in different horizons. If excessive 
amounts of water exist in the slurry 


opposite shale horizons, local settling of 
cement particles therefrom may leave 
“water pockets” or discontinuities in 
the cement plug.*° 


Volume changes in the setting of 
cement. When cement slurry comes to 
rest in the well, any excess water beyond 
a certain critical percentage, tends to 
separate from the cement and is likely to 
be segregated in the form of “water 
pockets” in the cement column. This 
means that the volume of the set cement 
will be less than the original volume of 
the slurry. The settling tendency of the 
cement particles increases with the 
amount of water in excess of the crit- 
ical amount and with the size of the ce- 
ment particles. In laboratory tests with 
some slurries of high water content (70 
percent) and low specific surface (1206 
sq. cm. per gm.) the hardened cement 
had a volume of only 77.6 percent that 
of the slurry from which it was formed.’ 
Slurries composed of 35 or 40 percent 
water and cement of average specific 
surface (1400 to 1600 sq. cm. per gm.) 
suffer very little volume loss on setting 
and cements of high specific surface 
have critical water ratios in excess of 50 
percent.° 


Essential Requirements of 
Oil-Well Cements 


For best results, cement used in oil- 
well service should, when slurrified with 
a suitable percentage of water, have a 
high degree of fluidity for such time as 
is necessary to force it into its intended 
position in the well. It must not take its 
initial set before this time has elapsed. 
It must then be capable of setting to 
form a dense, impermeable mass with- 
out loss of volume. It should harden 
rapidly and attain high early strength 
and it should be resistant to the dis- 
integrating influences of alkaline sul- 
phates frequently present in deep-seated 
ground waters. 

There is no one cement that will ful- 
fill all these requirements under all con- 
ditions that may be imposed in oil-well 
service. The oil producer must usually 
choose among a dozen or more different 
types of cement and will ordinarily se- 
lect the one that seems best able to de- 
velop the desired qualities under the 
conditions presented in the well where 
it is to be used.*” 


Varieties of Cements Used 


A variety of different types of Port- 
land cement are used in oil-well service, 
the choice of one or another depending 
upon the conditions in the well and the 
character of use. They differ chiefly in 
chemical composition and fineness of 
grinding, these properties being chiefly 
responsible for variations in thickening 
rate, strength, and resistance to adverse 
chemical environment. When one con- 
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siders the wide variety of conditions 
with which the oil producer must deal, 
it becomes apparent that there can be 
no all-purpose cement. Efforts of manu- 
facturers to develop cements especially 
adapted to meet different conditions 
have resulted in products having a con- 
siderable range of properties, especially 
as there are, as yet, no generally accept- 
ed standards. 

The process of manufacture may be 
regulated to produce a slow-setting ce- 
ment or a rapid-setting cement, a high- 
early-strength cement, or one that is 
resistant to the influence of sulphate 
ground waters or to high ground tem- 
peratures. Addition of highly colloidal 
bentonitic material produces “‘gel-ce- 
ment” and fibrous substances may be 
added to permit of more effective use of 
cement in sealing highly permeable 
formations. Addition of suitable 
amounts of calcium carbonate produces 
acid-soluble cement. Addition of a small 
percentage of carnotite or other radio- 
active material produces “‘radio-active 
cement.” For some purposes, sand is 
added to the neat cement. Some cements 
used in oil-well service are not of the 
Portland type. For example, gypsum 
cement, high-alumina cement, iron-ox- 
ide cement, and hydraulic lime are vari- 
eties of cementing material occasionally 
employed. 

Some authorities suggest that all ce- 
ments used in oil-well service—except 
a few used for special purposes—might 
conveniently be classified into four 
groups, the classification being based 
primarily on differences in thickening 
time.* These groups may be designated 
as follows:*" 

Group 1. High-early-strength ce- 
ments usually have a thickening-time 
of about one hour. They are character- 
ized by a higher-than-normal content of 
tricalcium silicate and are ground un- 
usually fine (specific surface 2400 to 
2800 sq. cm. per gm.). Properly pro- 
portioned slurries of this cement are 
capable of developing tensile strengths 
of 500 to 700 lb. per sq. in. after three 
days, and are intended primarily for use 
under shallow-well conditions, as in ce- 
menting surface strings and for rush 
rig foundations and cellars. 

Group 2. Construction cements 
(“regular” or “standard” Portland ce- 
ments) are prepared to meet less rigid 
specifications than cements in the other 
groups and are likely to present a wider 
range of critical properties. Products of 
different manufacturers have a thicken- 
ing-time ranging from 1 hr. 20 min. to 
2 hr. 30 min. They often contain a high 
percentage of tricalcium aluminate that 
makes them vulnerable to deterioration 
by contact with sulphate ground 
waters. They are of medium texture, 
ranging in specific surface from 1500 to 
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1900 sq. cm. per gm. Such cements are 
capable of developing tensile strengths 
in excess of 500 lb. per sq. in. in three 
days and accelerators may be used to 
moderately increase the rate of harden- 
ing. 

Group 3. Oil-well cements have a 
thickening-time of from 1 hr. 40 min. 
to 2 hr. 20 min. and are often coarsely 
ground (1100 to 1900 sq. cm. per gm. ). 
They contain higher-than-normal per- 
centages of tricalcium aluminoferrite 
and a lower-than-normal percentage of 
tricalcium aluminate and are usually 
sulphate-resistant.“” Although com- 
paratively slow in developing strength, 
accelerators may be added if desired. 
They are useful in cementing operations 
in all but very deep wells where high 
temperatures must be contended with. 

Group 4. High-temperature or 
retarded cements are made particu- 
larly for use under deep-well conditions 
where high temperatures and pressures 
are encountered, or where a large 
amount of cement must be mixed and 
placed in one operation. High-tempera- 
ture cements are made to meet a thick- 
ening-time specification of more than 2 
hr. 20 min., sometimes as great as 4 hr. 
The material must usually be sulphate- 
resistant and is slow in developing 
strength. To meet such requirements, 
the cement is coarsely ground (specific 
surface 1400 to 1600 sq. cm. per gm.), 
is low in tricalcium aluminate, and a 
retarding agent may be added to the 
cement in carefully balanced amount to 
assure slow setting. 


Gel cement. For some purposes, such 
as sealing fissures or crevices sometimes 
encountered in drilling, or restoring lost 
circulation in very permeable forma- 
tions, finely ground bentonite may be 
added to cements of Portland type.’ 
From '4 |b. to 2 Ib. of bentonite are 
used with each sack of cement, the 
amount varying with the percentage of 
water, and it should be thoroughly hy- 
drated in the water used in preparing 
the slurry before mixing with the 
cement.** Presence of the bentonite con- 
fers thixotropic properties on the 
cement slurry, helping to hold the 
cement particles in suspension in high- 
water-ratio slurries, increasing their 
plasticity and reducing loss of water 
to the formation.® Presence of as much 
as 3 Ib. of bentonite per sack of cement 
does not materially influence the 
strength of the set cement or its 
permeability.**° The setting time is 
slightly decreased. ** 

Fiber cements. In cementing highly 
permeable, fissured or cavernous forma- 
tions that tend to absorb cement slurry 
and prevent formation of cement plugs 
of desired length, fibrous materials may 
be added either to the dry cement or to 
the cement slurry.’* This is done for 
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the purpose of closing the rock open- 
ings at the wall of the well sufficiently 
to retain the cement in the well, even 
though high hydrostatic heads may be 
imposed. Cottonseed hulls, shredded 
paper, mica flakes, asbestos fiber, and 
sugar-cane fiber have been used for this 
purpose. A specially prepared organic 
cellulose filler in corrugated flake form 
is manufactured for this purpose.'® 


Acid-soluble cement. Portland 
cements are only partially soluble in 
hydrochloric acid, an impervious coat- 
ing of silica gel quickly collecting on 
the cement surface that resists further 
access of the acid. Addition of 40 to 
45 percent of finely ground, intimately 
mixed calcium carbonate (limestone) 
makes any cement readily soluble in 15 
percent hydrochloric acid, only a fine, 
silty residue remaining after the cement 
has been in contact with the acid for 
about ten minutes.*” Acid-soluble 
cement finds use in a variety of oil-well 
operations, particularly in “squeeze- 
cementing” with the purpose of sealing 
certain productive formations to pro- 
duce from others in the same formation 
interval, with the expectation of later 
removing the cement from the sealed 
horizons by acid treatment.** A tempo- 
rary bridge may also be formed in a 
well with this material and quickly 
removed by acid treatment when it has 
served its intended purpose. Naturally, 
a cement containing so large a_per- 
centage of foreign material lacks the 
strength of uncontaminated cement, 
but this does not prevent its use for 
many purposes. The thickening rate is 
not materially influenced by the pre- 
sence of calcium carbonate. 

Use of sand-cement mixtures in 
wells. Cement used in oil-well opera- 
tions is nearly always a “neat” cement 
mixture in the preparation of which 
Portland cement is gauged only with 
water; but for some purposes, sand may 
advantageously be added.*° For example, 
in side-tracking and hole-straightening 
operations, the solid component of the 
slurry may be about one-third sand: 
generally a rather coarse-grained sand 
(— 20 + 30 mesh). Cement-sand mix- 
tures are harder to drill than neat 
cement, so that the drilling tools are 
more readily deflected from the former 
hole. Construction grades of cement are 
ordinarily used for this purpose. Due to 
absorption of water by the sand, more 
water is required to obtain comparable 
consistency and the thickening time jis 
shortened. The strength of the cement 
is also diminished by the addition of 
sand and the permeability is increased. 

Radio-active cement. Due to in- 
equalities in the diameter of well bores 
and fluid loss to highly permeable for- 
mations, the height to which cement 
rises above the shoe of a water string 
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is often a matter of uncertainty. Yet, 
it may be important to know this in 
order to be assured that the casing is 
properly protected, or to determine 
whether certain formations are free be- 
hind the pipe or permanently sealed-off 
from access to the well. One method of 
determining the position of the top of 
a cement plug in a well involves mixing 
about 25 Ib. of finely ground carnotite 
containing about 10 percent uranium 
oxide, or the equivalent of other radio- 
active material, with the first few sacks 
of cement pumped into the well. A 
gamma-ray survey made within the 
casing at any later time, shows clearly 
the position of the radio-active ma- 
terial, which should be concentrated 
near the top of the cement plug.'” 


Gypsum cement. Occasionally 
cements of other than Portland type 
will find use in oil-well service. One of 
these is ““gypsum cement”, made by a 
process that involves partial dehydra- 
tion of gypsum. On contact with water, 
this material sets by again taking up its 
full quota of water of crystallization. 
Unlike Portland cement, it sets and 
hardens to full strength practically at 
the same time, usually in about two 
hours after gauging with water. It will 
set in contact with oil or salt water, 
under high temperature, or when sub- 
jected to continued agitation." 

High-alumina cement. So-called 
“high-alumina cements” are manufac- 
tured by sintering or heating until mol- 
ten a mixture of limestone and bauxite, 
A1,0(OH),. When cool, the resulting 
clinker is finely ground.’® The setting 
time for this type of cement is about the 
same as for Portland cement but it de- 
velops strength much more rapidly after 
setting. After only 24 hr. it is as strong 
as ordinary Portland cement after 28 
days. High-alumina cements would 
probably find greater use in oil-well 
service if it were not for their high cost. 

Iron-oxide cement. Cements pre- 
pared in the same way as Portland ce- 
ment but using hematite (iron ore) in 
substitution for clay or shale, are called 
“iron-oxide cements.” The resulting 
product has an unusually high iron oxide 
and low alumina content and is espe- 
cially resistant to the destructive effects 
of saline waters.’® The slurry has un- 
usually high specific gravity and is 
rather slow in setting and hardening, 
but forms a strong hard cement. 

Hydraulic lime. Hydraulic lime is 
manufactured by burning and hydrat- 
ing limestone containing a proportion of 
clay, but the material is not sintered as 
in the manufacture of Portland cement. 
The calcium and magnesium are left 
in the hydrated form as Ca(OH), or 
Mg(OH)., but contain no water of 
crystallization. Unlike ordinary lime, 
hydraulic lime will set under water. It is 
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sometimes used as a preliminary cement- 
ing material to consolidate the clay and 
shaley materials exposed on the wall of 
the well and close the pores of permeable 
wall rocks, before introducing Portland 
cement.** 


Opportunities for Further 
Study of Oil-Well Cements 


A review of the information already 
at hand relative to the behavior of ce- 
ment in oil and gas well service, will 
perhaps leave the impression that there 
is little more to be learned. Yet, cement 
technology is still a promising field of 
research. We should have more infor- 
mation on the influence of agitation of 
slurries on thickening time, setting, and 
ultimate strength of the resulting ce- 
ments. More should be known concern- 
ing the extent to which different types 
of ground waters are chemically detri- 
mental to oil-well cements. May elec- 
trolytic corrosion of casings occur as a 
result of contact with such waters and, 
if so, to what extent may cement sheaths 
give protection? What qualities in the 
cement are advantageous in this connec- 


Fire Hose Made to 


i popes interested in maintaining 
an adequate supply of fire hose for 
any emergency were considerably per- 
turbed when the War Production Board 
order, released earlier this year, reduced 
the amount of new rubber that could be 
used in hose from about 17 to a maxi- 
mum of 7 lb. per 100 ft. in the 2'-in. 
size, and correspondingly in other sizes. 

This order had the immediate effect 
of making it impossible for manufac- 
turers to supply hose meeting the stand- 
ard of Underwriters’ Laboratories and 
the specifications under which thou- 
sands have been ordering. 

Orders for new hose placed about the 
time of the WPB restriction, came back 
with the word that the hose could not 
be supplied to meet existing require- 
ments. This resulted in a deluge of in- 
quiries to Underwriters’ Laboratories 
from fire chiefs, purchasing agents, and 
insurance inspection bureaus asking, in 
effect: ““What shall we do? What kind 
of hose can we get?” 

To help remedy this situation Under- 
writers’ Laboratories, after considerable 
experimentation and research, devel- 
oped an emergency alternate specifica- 
tion for fire hose. 

Manufacturers are now supplying 
hose manufactured to the new specifica- 
tions. 

Hose complying with this new, emer- 
gency alternate specification, inspected 
at the factory and bearing the Labora- 
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tion? Do iron-oxide cements promise 
greater protection against the destruc- 
tive effects of saline ground waters than 
present more commonly used types of 
Portland cement? Would water-proof- 
ing materials be helpful in further re- 
ducing the permeability of cement plugs 
to high-pressure waters? What is the de- 
gree of permeability of cement to high- 
pressure gas? The effects of shrinkage of 
cement on setting from dilute slurries 
should be further investigated. To what 
extent may additions of bentonite re- 
duce such shrinkage and absorption 
losses of water to permeable formations? 
Are “water pockets” formed by cement 
shrinkage and water absorption by the 
formation a likely source of failure in 
water exclusion operations? Is tempera- 
ture a factor in influencing such volume 
changes? To what extent can absorption 
losses be avoided by preliminary treat- 
ment of walls of wells with hydraulic 
lime or other chemical reagents? These 
are among the many questions that one 
might raise in any discussion of the ade- 
quacy of our present knowledge of oil- 
well cements. 


There is need for additional work in 





New Emergency 


tories’ label as evidence of conformance 
with the requirements, is the most satis- 
factory fire hose it is possible to produce 
commercially today for other than War 
Department use. 

The principal difference between the 
new and the old hose is that the new 
hose will probably not last so long. 
Otherwise the performance character- 
istics are much the same. Burst pressures 
for the new hose in 1'/-in., 2'4-in. 3- 
in., and 3'/-in. sizes, double-jacketed, 
remain 600 lb. per sq. in. 

Fire hose specifications usually in- 
clude a life test on the rubber lining of 
the hose. Such a test is included in the 
EA specifications, requiring that after 
96 hours in a dry heat oven at 158°F. 
plus or minus 2°F. the tensile strength 
of the rubber lining samples shall be not 
less than 75 percent of the tensile 
strength of samples that have not been 
subjected to this heating. 

Although this test develops some use- 
ful information, unless supplemented 
by additional tests, it is not considered 
as being at all conclusive that a proper 
rubber compound is being used for the 
hose lining, and as experience shows that 
inferior samples can pass this test, an 
pxygen bomb aging test is also included 
in the Laboratories’ EA specifications. 

In the oxygen bomb test, samples of 
the rubber lining are subjected to the 
action of oxygen at a pressure of 300 lb. 
per sq. in. and at 70°C. (158°F.) for 
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the field of standardization and testing 
of cements. The American Petroleum 
Institute Committee on Oil Well Ce- 
ments should complete its studies of 
testing procedures at an early date and 
give the industry an approved cement 
testing code. If some of the tests now 
proposed are inappropriate or unneces- 
sary, let them be rejected. If new tests 
are necessary they should be standard- 
ized. Are tensile and compressive 
strengths of cement so important in oil 
well operations as present tests and 
specifications imply? Are not permea- 
bility and chemical stability under sub- 
surface conditions of equal or greater 
importance? We should have an ap- 
proved thickening-time tester and a 
standardized unit for expressing this 
property. Finally, the A.P.I. Committee 
should set standard physical and chem- 
ical specifications for the three or four 
types of cement that seem to be neces- 
sary to meet all requirements in oil-well 
service; specifications to which both op- 
erators and cement manufacturers may 
adhere with confidence and with the as- 
surance that they contain all essential 
and no non-essential requirements. 


P 769.1 


Specifications 


96 hours. After this test the tensile 
strength and the amount a sample will 
stretch before breaking must be at least 
60 percent of the tensile strength and 
stretch of samples not subjected to the 
oxygen bomb accelerated aging test. 

Rubber technologists agree that the 
oxygen bomb test with its subsequent 
tensile and stretch requirements is con- 
siderably more severe than the oven test 
followed by a tensile test. It is therefore 
more suitable for definitely determining 
the aging qualities of rubber com- 
pounds. 

The EA specifications also call for 

elongation, twist, and warp tests on 
both single- and double-jacketed hose. 
On single-jacketed hose the tests are 
conducted at 300-lb. pressure and the 
elongation is limited to not more than 
12 percent. On double-jacketed hose 
the test pressure is 400 lb. and the elon- 
gation is limited to not more than 8 per- 
cent. 
In each lot of 50 lengths a kink test 
is made on both the single- and double- 
jacketed types; and from each 100 
lengths a burst test is run. The require- 
ments call for burst pressures of at least 
600 lb. for double-jacketed hose, and 
450 lb. for the single-jacketed. 

The EA specifications have been 
adopted in the interest of conserving 
rubber but at the same time to maintain 
the necessary performance of fire hose 
under these emergency conditions. 
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Selecting Rotary Pumps for the Refinery 


xp Analysis of pump performance under varying 
operating conditions essential to wise choice 


ly RC. Lovell 


Development Engineer, Hancock Oil Company of California 


ROM experience of many years with 

pumps and pumping has come the 
conviction that to make a satisfactory 
selection of a pump for oil-refinery duty 
better results are had if the selection is 
made after observation of how each 
pump behaves under varying conditions. 
The natural perversity of the human 
mind causes many of us to base selec- 
tion of a pump upon some time-dimmed 
recollections of the performance of some 
certain brand or type of pump. We are 
often influenced by the not-too-well- 
considered statements of a person who is 
chiefly anxious to demonstrate his 
knowledge of the subject, or whose in- 
terest is wholly a monetary profit to 
himself. In previous articles it has been 
pointed out that full knowledge and 
careful evaluation of all factors of the 
operating conditions under which the 
equipment will be required to operate is 
of more value in making the selection 
than a detailed knowledge of pump de- 
sign. 


Definition of a Rotary Pump 


The rotary pump is a positive dis- 
placement pump with a rotary instead 
of a reciprocating action. It is suitable, 
therefore, for handling thick and vis- 
cous liquids that present difficulties to a 
centrifugal pump. The rotary pump has 
close mechanical clearance or mechan- 
ical contact between parts that makes 
it most suitable for handling: 


(a) liquids that lubricate, such as 
some petroleum products, and 


(b) liquids having a high vapor pres- 
sure such as gasoline. 


These pumps are self-priming because 
of their positive displacement action 
and, therefore, are eminently suitable 
when the pumping problem is mostly on 
the suction side of the pump. 


Development of the Rotary 


The fundamental thought behind the 
development of the rotary pump was the 
desire to attain a higher speed of moving 
parts than would be practicable with a 
reciprocating pump, thereby effecting 
marked economy in weight of metal per 
unit of liquid pumped. Some 40 years 
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R. G. LOVELL 


completed his academic training in New York 
35 years ago and immediately took up resi- 
dence in Arizona, whereupon, he says, his real 
education began—After serving as power en- 
gineer and master mechanic for several mining 
and milling companies of Arizona and the Re- 
public of Mexico for about 15 years, he entered 
the petroleum industry—He has been asso- 
ciated with the refining industry 20 years, the 
latter half of which has been as development 
engineer for The Hancock Oil Company of 
California—He offers from time to time some 
of the results of his experience in the form of 
articles in The Petroleum Engineer—tThe cur- 
rent topic is rotary pumps, and he emphasizes 
that the objectives are: (1) to present, not only 
his observations, but to analyze them, reach 
some conclusions, and express those conclu- 
sions clearly and courageously; (2) to simplify 
the technical information on the subject so 
that the reader may apply only such parts of 
it as are pertinent to his particular problem— 
Hypothetical but typical refinery cases are used 
to clarify the subject. 





ago the same thought was being applied 
to the steam engine and myriad notions 
were being proposed. Attractive as was 
the objective, none of the motions de- 
veloped into practicable applications, 
chiefly because of the limitations set up 
by the physical characteristics of steam. 
This problem might possibly have been 
worked out by higher pressures and by 
superheat but in the work along these 
lines the pronounced advantages of the 


steam turbine in utilizing high velocity 
and high temperature steam became ob- 
vious. Thus came the demise of the ro- 
tary steam engine and the birth of the 
rotary pump. The phenomenal develop- 
ment of the internal-combustion engine 
played an important part in the way in 
which the proposition worked out. Few 
need be reminded of the important role 
that the Gnome (rotary) type engine 
occupies in airplane work. 

It will be interesting further to note 
that much the same reasoning brought 
forth the centrifugal pump. Develop- 
ment of both the rotary and the centrif- 
ugal was retarded by the notion that 
they were in some manner competitive 
with each other in principle, as both 
were rotary in motion and of higher 
speeds than the reciprocating type. As 
soon as it was realized that one was dis- 
tinctly a displacement pump and the 
other operated entirely by imparting ve- 
locity to the liquid, each underwent de- 
velopment aimed at accenting its nat- 
ural characteristics. The result is that 
each type is now known to possess cer- 
tain points of superiority, and that these 
points are largely a matter of charac- 
teristics of the liquid handled and other 
conditions foreign to the pump itself. 


Application 


The rotary pump is well adapted for 
driving by electric motor. The absence 
of valves makes practicable higher 
liquid velocities than would be con- 
sidered possible for a reciprocating 
pump. Some years back a rotary pump 
was thought of as a piece of pumping 
equipment whose chief value was that 
it was economical to buy, but was not 
suitable for a serious job of pumping. 
One of the objectionable features of the 
early rotary was the fact that the power 
to drive it was transmitted through 
the same vanes that displaced the liquid. 
Unless the liquid was of high lubricat- 
ing value and free from abrasive ma- 
terials the wear upon the contact sur- 
faces of the displacement lobes soon 
caused the efficiency of the pump to de- 
cline. This wear, of course, was much 
greater as the discharge pressures in- 
creased. Advances in metallurgy and 
development of improved grinding 


THE PETROLEUM ENGINEER, September, 1942 





y yn. - 
TUR 
ruse TU 


ReDucer 





90° su 





TUBE-TURN WELDING FITTINGS—RANGE OF 


TYPE OF | STANDARD EXTRA 
FITTING } DESCRIPTION WEIGHT STRONG 


ELBOWS | 90° LONG RADIUS | ¥,"-24" | /"-24 


ee — 


__ELBOWS | 45° LONG RADIUS | 1%"-24" | %'-24 
__RETURNS |180° LONG RADIUS | ¥,"-24" | 1°-24" 
__RETURNS |180° SHORT RADIUS | 1°-24" |14%"-24 
RETURNS (180° EXTRA LONG RADIUS| 1°-2Y¥," | 1°-2'/)" 
TEES | STRAIGHT | y"-24" | 4-24" 
TEES |REDUCING OUTLET | %"-24" | %"-24" 
__REDUCERS | Concentric and Eccentric Wn3fy"=24x20" | 1x73" -24x20 
caPs | 1"-24" | 1°-24 
STUB ENDS LAP JOINT <== 1"-24" | 1°-24" 


& 
| 

| 

= 


SADDLES | neni | 2"-24" 


LATERALS | 


——_—___—__—_—$+- 


| 1%"-24" 14%,"-24 


__ FLANGES |WELDING NECK _ 
FLANGES |SLIP-ON 


__ FLANGES |LAP JOINT 


__FLANGES | THREADED 


FLANGES (BLIND 


t Dimensions on sizes thru 314" same as for 600 Ib. anges. 


es $ 
$ -¢ 


T T e * @ 
TRADE MARK 


TUBE TURNS, INC., LOUISVILLE, KY. Branch offices: New York, Chicago, Philadelphia, Pittsburgh, 
Cleveland, Tulsa, Houston, Los Angeles, Washington, D.C. Distributors in all principal cities. 





ELBOWS | 90° SHORT RADIUS | 1°-24" |1¥,"-24" | 









giinod FLANGE 


SIZES 


oousLe 
EXTRA 


SCHEDULE 
160 STRONG 


| a"-12" | 1° 
| 1°-12 
1°-12 


1°-24 


NIPPLES | Shaped, 90° or 45° to Header | 114"-12" | 1%4"-12" | 
| 14%"-24" |14%"-24" | 


| %"-12" |1%"-12" 
150, 300, 400", 600 and 900° Lb 


1500 tb. | 2500 Lb 


[y'-24" | "12 


h"-12" | %2"-12 


Dimension on sizes thru 2%" same as for 1508 th. anges. 

















techniques allowed increased pressures 
and temperatures to be used. Finally 
came the logical improvement of pro- 
viding a separate set of driving gears de- 
signed for transmitting power rather 
than to act as liquid displacement mem- 
bers. 

The well-designed and carefully 
manufactured rotary pump is actually 
a first class displacement meter and as 
such its degree of accuracy is remark- 
ably high. Obviously, the speed of the 
driving unit must be constant to insure 
this accuracy. Modern electric power 
generating and transmission systems 
supply current of constant frequency, 
therefore, if the plant electrical distri- 
bution system is liberally designed and 
the motor is adequate in capacity, the 
volume discharged by the pump will be 
in direct and constant ratio to a unit 
of time. This presupposes that suction 
conditions are such to preclude the pos- 
sibility of vaporization of the liquid 
ahead of or in the pump. 

Not the least valuable characteristic 
of some types of rotary pumps is their 
susceptibility to reverse pumping. Pro- 
vision for bypassing check valves and 
reversing direction of rotation of motor 
is all that is required. 


Jacketed Pumps 


Some types of rotary pumps are 
equipped with jackets and stuffing boxes 
through which steam may be forced to 
permit the handling of asphalt or simi- 
lar materials. Conversely, a cooling 
medium may be forced through the 
jackets when oils too hot for good oper- 
ation are being pumped. The writer’s 
experience, however, has been that to 
heat or cool the material ahead of the 
pump usually is more satisfactory. If 
the pumped material is too thick or 
viscous to be handled by the pump it is 
too thick to flow properly through a 
suction line except under elevated pres- 
sure. Generally it is easier to provide the 
equivalent heating area offered by the 
pump in the form of a jacketed section 
of suction line immediately ahead of 
the pump. The pump would, of neces- 
sity, be of such design and material that 
it could withstand the high pumping 


temperature in any case. 


Capacity Ratings 


The diameter of the discharge from a 
rotary pump determines its nominal size 
but does not fix its capacity. Practically 
all rotary pump manufacturers list their 
product by the displacement of the 
pump. This is correct and is necessary 
because of the wide variety of condi- 
tions encountered. The percentage of 
liquid pumped to this volumetric dis- 
placement is the volumetric efficiency 
of the pump and, as in the case of any 
other type of pump, is largely within 
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control of the user of the equipment. If 
he has supplied the manufacturers with 
a complete specification of the liquid to 
be handled and a correct statement of 
the operating conditions, the capacity- 
displacement ratio will be as high as is 
practicable under those conditions. The 
user must bear in mind, however, that 
the better the suction and discharge 
conditions the higher will be the volu- 
metric efficiency of the pump. This is 
true of any type of pumping equipment 
and the verity is only one of degree de- 
pending upon the type of pump. 
Obviously, the same volumetric ef- 
ficiencies will not prevail when handling 
gasoline at 150 Ib. per sq. in. as would 
be found when pumping high viscosity 
fuel oil at 50 Ib. per sq. in. On the other 
hand, the viscous oil would make neces- 
sary a slower moving and, consequently, 
larger and more expensive pump. The 
slower pump, if used for gasoline, would 
show only slightly better volumetric 
efficiency than the higher speed unit if 
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Fig. 1. Expansion-temperature chart 
for converting cold volume to actual 


pumping conditions 


the suction and discharge piping were 
of sizes normally used for gasoline. 
Positive displacement rotary pumps 
in general are constructed with mini- 
mum clearance between the various 
parts commensurate with good manu- 
facturing practice and various operat- 
ing conditions. The clearances differ in 
rotary pumps due to individual char- 
acteristics of different designs and, ob- 
viously, the volumetric efficiency of the 
pump is affected by these clearances. 


When operating with little or no 
load on suction or discharge a rotary 
pump is distinctly a rotary displacement 
meter and will deliver very close to 100 
percent of its displacement. When oper- 





ating under any other conditions the 
actual difference between delivery and 
displacement is affected by speed, vacu- 
um at suction, discharge pressure, vis- 
cosity of material, and the amount of ° 
vapor that has been released from the 
liquid. In explanation of the above, it 
may be stated that pumps may be oper- 
ated at speed in excess of which the 
pump will completely fill. The dis- 
charge pressure tends to force the ma- 
terial through the clearances from the 
discharge to the suction side of the 
pump. This amount of liquid, usually 
termed “slip,” increases with an in- 
crease in pressure and also increases with 
a decrease in viscosity. With an increase 
in vacuum the air or gas released from 
the liquid being pumped increases ac- 
cordingly and usurps a correspondingly 
greater portion of the pump displace- 
ment leaving a smaller portion to handle 


the liquid. 


The effect can be considered further 
in connection with pump speed. As an 
example, at low pump speed no difh- 
culty will be encountered with pump 
filling and, therefore, a higher volumet- 
ric efficiency would be obtained with 
an increase in viscosity, as the restricted 
clearance openings would retard “‘slip” 
of a viscous oil more than a low vis- 
cosity liquid such as gasoline. 


Efficiency 
The mechanical efficiency of a rotary 
pump is the ratio of energy converted 
into useful work to the energy supplied 
to the pump; that is, the ratio of the 
liquid hp. output to the b. hp. input; or: 
Efficiency in percent = 
liquid hp. output X 100 
b. hp. input 
The liquid hp. can be computed from 
the following formula: 
_g-p.m. X TDH 
1714 
TDH = Ib. per sq. in. gauge. 


~~. = 


This is the formula for calculating 
liquid hp. adapted to Ib. per sq. in. in- 
stead of head in feet of water. In rotary 
pump work head is commonly referred 
to in terms of lb. per sq. in. gauge when 
referring to discharge head, and inches 
of mercury when referring to suction 


head. 


Working pressure in Ib. per sq. in. 
when positive suction pressure exists is 
equal to the discharge pressure shown 
by a pressure gauge attached to the dis- 
charge connection of the pump minus 
the suction pressure shown by a pres- 
sure gauge attached to the suction side 
of the pump. 


Working pressure in lb. per sq. in. 
when vacuum exists on the suction side 
of the pump (minus suction head) is 
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NEW 
Fluor Gas Cleaners 


—_ 


ENTIRELY NEW SEPARATING ACTION CUTS CARRYOVERS OF 


ENTRAINED SOLIDS AND LIQUIDS TO THE ABSOLUTE MINIMUM 


The hazards of moisture-corroded pipe 
lines, dirt-scored compressor cylinders 
and valves, dust-clogged meters, regula- 
tors and burners, are not inevitable, for 
carryovers of gas-entrained solids and liq- 
uids can be and are being reduced to the 
minimum by new Fluor Gas Cleaners. 

The new Fluor Gas Cleaner employs 
an entirely new separating action. The 
action of the separator unit is such that 
it obtains maximum efficiencies in the 


removal of entrained liquids and solids 


from the gas stream, with minimum 
pressure drop, by consolidating into one 
simple operation these basic principles: 
(1) changed direction of flow and (2) the 
presentation of a multitude of surfaces to 
accumulate and drain away the small par- 
ticles of entrained liquids. 

Fluor Gas Cleaners cost nothing to op- 
erate, are built to give long, trouble-free 
life, with little or no attention. In field 
operations where new Fluor Gas Cleaners 


have replaced other types, liquid carry- 


overs previously measured in many gallons 
per million cubic feet were reduced to 
negligible quantities too small to measure. 

Request engineering data and specifica- 


tions of the new Fluor Gas Cleaner today. 


FLUOR 


GAS 
CLEANERS 





THE FLUOR CORPORATION LTD. © 2500 SourH AtrLantic BouLevarp, Los ANGELEs, CALIFORNIA 


New York City, NEw YorRK e PiITTsBURGH, PENNSYLVANIA e@ Kansas City, Missouri e Houston, TExas 
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equal to the discharge pressure shown 
by pressure ; gauge attached to the dis- 
charge connection of the pump plus the 
pressure in lb. per sq. in. corresponding 
to the inches of mercury at the suction 
side of the pump as shown by mercury 
column of spring vacuum gauge. W ork- 
ing pressure discharge _— 
vacuum in inches of mercury X 0.49. 

Volumetric efficiency. The ratio of 
the actual pump displacement to the 
theoretical pump displacement at the 
specified pumping conditions is the 
volumetric efficiency. 


Actual Displacement 


The actual measured quantity in gal. 
per min. discharged by the pump for 
the specified discharge pressure and suc- 
tion pressure or vacuum with specified 
viscosity and specific gravity of the 
liquid pumped is the actual displace- 
ment. When this capacity is measured 
at a lower temperature than the tem- 
perature at which the pump is operat- 
ing, suitable correction should be made 
to allow for expansion in volume be- 
tween the measured temperature and 
the pumping temperature. Consider 
that this applies only to displacement 
calculations and not to power, as this 
is reflected in the discharge pressure 
gauge reading that is indicating pounds 


Theoretical Displacement 


The pump manufacturer’s published 
rating of pump displacement is usually 
expressed in gal. per min. per 100 r.p.m. 
The theoretical displacement is depend- 
ent upon the physical dimensions of the 
pump only and increases in direct pro- 
portion to the pump speed. Theoretical 
displacement is independent of the pres- 
sure, vacuum, nature of liquid handled, 
and its temperature. Although it has be- 
come customary to apply to the per- 
formance data of rotary pumps both 
the mechanical and volumetric efficien- 
cies, it is apparent that when considera- 
tion is given to the extreme variation in 
volumetric efficiency the value has prac- 
tically no meaning. If in the perform- 
ance data or curves the actual displace- 
ment in gal. per min. is shown corre- 
sponding to working pressure, vacuum, 
vapor pressure, temperature, viscosity 
(if appreciable), and various pumping 
speeds, this relationship would convey 
all necessary information without the 
necessity of indicating the volumetric 
efficiency. As it is generally assumed that 
subtracting the volumetric efficiency 
from 100 percent represents the per- 
centage of slippage existing in the pump 
under specified pumping conditions, 
this conveys misleading information re- 
garding the amount of clearance area 


The slippage in a rotary pump can be 
accurately determined for cases 
in which the pump operates under a 
positive suction pressure, but for condi- 
tions in which the pump is operating 
under a vacuum, the difference between 
actual displacement and theoretical dis- 
placement does not altogether represent 
slippage, being a combination of actual 
slippage and loss in capacity due to en- 
trained air and/or gases that would be 
liquid under lower temperatures or 
These gases, 


rather 


higher 


absolute pressures. 
when expanded to the vacuum existing 
on the suction side of the pump, displace 
a corresponding quantity of liquid. In 
the measurement of the capacity dis- 
charged no allowance is made for the 
expanded volume of air or gas as the 
measuring devices generally used are not 


integrally 


same 


rotary displacement meter, if one is to 
expect consistently accurate readings, 
applies as well to a rotary pump. Both 
operate on the same general principle. 

The volumetric efficiency is also sub- 
ject to considerable variation when 
pumps are operating under positive suc- 


reasoning 
necessity for providing adequate means 
for elimination of air or gas ahead of a 


designed to indicate the 
quantity of air or gas discharged. The 


tha 
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of liquid being pumped. existing in the pump. of rotary pumps require a definite 
TABLE | 
Friction loss in pipes 
Flow, Pipe Viscosity Saybolt Universal 
G. P.M. | size, in. Nl Nl l l l 
30 35 40 50 60 | 80 100 200 300 400 500 1000 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000 | 10000 20000 40000 
5 % 6 8 | 10 11 12 13 14 26 43 57 72 144 | 216 
5 1 212i; s8 ae. 4 5 11 17 23 27 53 | 83 110 137 161 221 
8 1 4 5 6 8 | 8 9 10 | 17 | 26 35 43 87 | 130] 17 217 | 
8 1% 1 1 i 2: 2 » } & | 9 12 15 29) 43 57 72 86 116 144 
12 1 9 11 13 | 15 17 18 | 20 | 28 39 52 | 65 128 197 | 
12 1% $1 81 4 5 5 6 6 | 10 14 1g | 22 44| 65| 88| 110] 132] 176] 219 
12 1%! 1 si 2 g 2 2 3 5 | 7 9 12 S| &)| @ 57 | 70} 94] 114 
16 1 15 | 18 22 | 2% 28 30 33 40 54 71 88 175 | | 
16 Mw) 4 5 6 | 7 8 8 9 12 18 24 30 58 87 | 116] 145 | 175 | 
16 1% 2 2 3 3 4 4 a) 84 3 12 | 16 31) 46 62 | 78 92 | 124 | 156 
20 1m; 6 | 7] 8 | 10 11 12 | 13 | 16 | 23 | 29 37:«|:«=| 73 110 | 145 182 | 220 | | 
20 1% 3 Si 4] @& 5 5 | 6 | 8 | 12 16 20 | 39 59 78 98 118 | 157 196 | 
20 | 2 1 1] 1 2 | 2 2 2/31 4 6 8 15| 22) 30] 37| 44] G1] 74) 148] 
30 14] 6 7 | 8 10 | 4 12 13 | 16 | 20 | 25 | 30 59} 88} 117] 146] 176 | 
30 2 2 2/| 3 3 | 3 4 ei 6 8 11 22; 32 44 55 65 | 87 111 222 | 
30 | 214 1 1 1 2 | 2 2 3 | 3 4 4 5 11 16 21 26 | 32 | 42 52 104 208 | 
40 | 144} 10 12 14 | 16 | 18 19 | 21 2 | 30 | 35 | 40 78| 117] 156] 196 
40 2 3 4 5 6 6 6 7. t 8 10 12 15 28 42 56 71 85 112 142 | 
40 | 2% 1 1 2 2 2 3 3 4 5 6 7 14 1 28 35 42 56 71 | 142 
50 2 | & 5 | 7 s 8 8 9 11 13 15 | 18 36 55 72 91 109 | 145 182 
50 2'4 2 2 3 3 3 4 4 5 | 6 2 18 26 | 36 44) 53) 70] 88 176 
50 | 3 I I 1 2 2 2 i 2 2 3 3 4 8 <i; bi @i Ri Mi Ss 76 152 
60 2 7 7 9 10 11 | 12 13 16 | 18 20 | 22 43) 65 87 109 131 175 218 
60 244| 3 4 4 5 5 5 | 6 7 8 9 | i 3 | 32) 42| 53) 64] 84 | 106 | 212 
60 3 l 1 1 2 2 2 si 38 & i 4 4 9; 14 18} 22}; 28] 36 43 86 172 | 
80 2 i | 13 | 4 | 16 | 18 | 20 | 22 | 2 | 30 | 32 | 35 58 | 86) 115 | 144} 173 | 
80 24/1 5 5 6 7 si 8 9 11 13 14 16 28 43 51 71 86 114 | 143 | 
sO 3 | 2 2 2 2 3 si 8s 4 5 5 6 12 18 24 30 36 48 | 61 122 
100 24% 7 8 9 10 11 12 | 14 17 19 21 | 24 36 55 72) 89 106 142 178 | 
100 Ss i 8 si 8 4 4 4 | 5 6 7 2: i 8 15 | 22 30} 37) 44) 59) 74,| 148 
100 . |} £] ai 2 1 2 Be. 2 2 | 3 3 5 7| Bi 2 14 20; 26 52 104 | 208 
140 2%| 13 | 15 | 17 19 | 21 | 23 25 30 34 | 36 | 39 49) 74 98 | 122] 146 195 | 
140 3 5 6 | 6 .: 2: 9 | 10 12 | 13 | 14 21 32 | 41] 52) 62) 82) 104 208 
140 4 1}; 2] 1] 2] 3] 3 3 3 | 3 | 4 4 7| ul] 14] 18] 22] 28] 37] 74] 148 
160 3 6| 7] 8] 8 9 | 10 | 1m | 13: | 15 | 16 | 17 24) 36| 47 | 59] 72) 95 | 119 | | 
160 4 ci) 2) ees 3 | 3 | 4 4 5 5 S 12; 16 20 24/ 32) 41] += 82 164 
160 6 | 3 4 | 5 | 6 | 8 15 30 60 
200 si 8 10 Hi 8 4 | 15 17 20 22 24 26 | 32 44; 60 74 88 | 118 | 148 
200 4 | 2 3 3 | 4 | 4 6 6 7 7 | wl 1] 20 25 30| 40 51 102 | 204 
200 6 | | | | 4 5| 6 8} 10) 20} 40] 80 
200 8 | | £2) 438 } 1.8] 24] 3 6 é 12 | 24 
| | | | | | } 
The above table shows the head in feet of water necessary to force liquids of various viscosities through 100 ft. of new standard ents 
iron pipe. 
Specific gravity equal to unity applies to this table. 
When the density is other than unity, multiply the head found in above table by the specific gravity and the result will be head in feet 
of water corrected for specific gravity. 
62 THE PETROLEUM ENGINEER, September, 1942 














REQUIRE 


HIGHEST QUALITY PROCESSING 


Performance of mechanized forces—land, air, and sea—is 


dependent on lubricant quality. 


Cold tests below—20°F. and selected narrow boiling range 
fractions, solvent refined and treated to proper minute chemical 
specifications, may be secured from essentially any crude by 


proper engineering application of proven processes. 


Complete plants for quality lubricants including the above 
processes are engineered and built by Foster Wheeler. 


Similar solvent processing is available for other petroleum 
product refining and for application in the Chemical Industry. 


Furfural Solvent Refining . . « Solvent Deasphalting 
M. E. K. Solvent Dewaxing . . « Contact Filtration 
M. E. K. Solvent Wax Refining . . « Sulphuric Acid Treating 


High Vacuum Distillation 


FOSTER WHEELER CORPORATION, 165 Broadway, New York 
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amount of operating clearance. With 
constant clearances, change in working 
pressure and change in viscosity varying 
from 0.005 to 300 poises absolute, it is 
apparent that the quantity of slippage 
is subject to considerable variation. Ac- 
cordingly, the volumetric efficiency at 
any one condition would not be appli- 
cable or indicate the characteristics of 
the pump at any other condition. When 
a pump is specified as having a high 
volumetric efficiency, which may be 
true under ideal test conditions, and in 
actual service with a different set of 
specifications shows a much lower value 
for the volumetric efficiency, the pur- 
chaser is very likely to feel that the 
fault is with the pump; whereas, if the 
pump is offered as being designed to 
handle the specified capacity at a speci- 
fied set of operating conditions, all 
argument can be eliminated. 


Corrective Measures 


In discussing the means whereby the 
actual displacement can be brought 
nearer to theoretical displacement, it 
should be pointed out that factors out- 
side the pump have more effect upon 
this desired objective, whether it be high 
volumetric efficiency or good mechani- 
cal efficiency. To arrive at the logical 
answer to any such problem involves 
only a clear understanding of these fac- 
tors and the ability to reason. Perfection 
of piping is not necessarily the best 
answer, for the cost of such a layout 
may not be warranted and it can easily 
be that some partial and less expensive 
method will be satisfactory. For ex- 
ample, suppose one is required to handle 
60 gal. per min. of an oil of 200 Seconds 


Saybolt Universal viscosity at 100°F. 
Table 1 shows that if the suction line 
is 2 in. in diameter the friction loss per 
100 ft. of straight pipe is 16 ft. of water 
or 7 |b. per sq. in. This is clearly an im 
practicable condition because of evapo. 
ration of liquid into gas at this low abso- 
lute pressure with the attendant loss of 
actual pump displacement. Now sup- 
pose someone suggests using a heater on 
the suction side of the pump with the 
idea of reducing the viscosity, Fig. 2, 
which is a copy of the A.S.T.M. stand- 
ard chart of viscosity-temperature re- 
lationships, shows that if the oil, by lab- 
oratory test, shows a viscosity of 49 
Seconds Saybolt Universal at 210°F., 
which is about that to be expected, then 
the viscosity at a reasonable pumping 
temperature of 150°F. would be 80 
Seconds Saybolt Universal. The table 
then shows that the friction loss per 100 
ft. of 2-in. pipe has been reduced only 
by 4 ft., and we must face the possi- 
bility of loss of volumetric efficiency 
due to greater evaporation from the 
higher temperature oil. So we do not 
stand to gain anything by raising the 
temperature on the suction side. 
Observe from the table the results 
obtained by replacing the 2-in. suction 
with 3-in. pipe. The friction loss de- 
clines to less than one-fifth the original 
figure. Many times, however, this obvi- 
ous remedy may not be practicable, but 
a partial correction can be made by re- 
placing a short section of the suction 
line near the pump with a section of 
large diameter, say 6 in. This will offer 
an opportunity for some of the vapor 
formed by the low absolute pressure in 
the 2-in. section to return to liquid 
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Fig. 2. A.S.T.M. chart showing viscosity-temperature relationship 
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phase, thus: adding to the volumetric 
efficiency of the pump. Addition of a 
“boll weevil,” or vacuum chamber, is 
always good practice. This need be 
nothing more than a short section of 
pipe of liberal diameter welded or other- 
wise connected to the top of the suction 
line immediately ahead of flange. 

The entire problem of aiding the 
pump to reach as high a volumetric ef- 
ficiency as its condition and design war- 
rant amounts chiefly to supplying it 
with the pumped material completely in 
liquid phase. 


Effect of Discharge Piping 
On Efficiency 


The effect of the layout of discharge 
piping on the efficiency of a rotary 
pump is the identical problem as with 
the reciprocating displacement pump, 
and differs also from the centrifugal 
pump for the same reasons. It has been 
previously stated that a high discharge 
pressure tends to increase the “slip,” but 
this does not warrant undue concern 
unless the pump clearances are exces- 
sive. The increased difficulties of pack- 
ing the pump against a high discharge 
pressure are likely to be of more concern 
than the slip. 

The increase in mechanical efficiency 
by lower discharge pressures is the point 
of greatest importance. To determine 
how important is a simple matter. Take 
the same example used for study of suc- 
tion conditions. We have, say 60 gal. 
per min. of an oil of 200 Seconds Say- 
bolt Universal viscosity at the flowing 
temperature of 100°F. and a gravity of 
17 A.P.I. that is to be pumped through 
a discharge line offering a resistance 
equivalent to 500 ft. of straight pipe. 
Consult Table 1 to find that the head 
on the pump would be 5 & 16 = 80 ft. 
of water at unity specific gravity if the 
discharge line is 2-in. pipe, and that, 
with 3-in. pipe, this becomes 5 K 3 = 
15 ft. 

Some operators believe that heating 
the oil on the discharge side of the pump 
reduces the power required to pump a 
unit quantity of oil measured at its 
temperature before heating, not only 
because of viscosity reduction, but be- 
cause of the lowered specific gravity of 
the heated oil. The latter is definitely 
not the case. If there are 1000 bbl. of 
oil to be transferred through a run of 
pipe and against a given rise in eleva- 
tion, no change that may be effected in 
the density or weight per unit of volume 
of the oil has, per se, any considerable 
effect upon the total power required to 
perform the work. The advantage to 
be gained by heating the oil on the dis- 
charge side is, almost entirely, in the 
marked reduction in viscosity and, in 
the case of liquids of considerable vis- 
cosity, this advantage, when translated 
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ments, efficiencies and mechanical 
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space. 
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into dollars and cents of power saved, 
will be found to be substantial. A study 
of the elements of this phase of the 
problem leads into a maze of technicali- 
ties. 


Viscosity is that property of a liquid 
that resists any force tending to produce 
flow and is a property independent of 
specific gravity. This definition has 
served for many years but only as an 
abstract statement. Unless the various 
manners in which viscosity manifests 
itself are explained and evaluated the 
definition is of little practical value. As 
the values change by reason of altered 
temperatures and the changed values 
are, in turn, profoundly affected by con- 
ditions outside the pump itself, these 
two factors cannot be divorced and 
treated separately. Fortunately for all 
of us, the myriad technicalities have 
been simplified into tables and graphs by 
research work of the pump manufac- 
turers and their clearing house, the Hy- 
draulic Institute. For the operator of in- 
quiring, but open, mind much of in- 
terest will be found in a discussion of 
some of the fundamentals upon which 
these tables and graphs have been based. 
But, as many of the values shown there- 
in seem to follow no regular pattern, 
doubt of their accuracy is sometimes 
expressed. It should be firmly borne 
in mind that these standards are not the 
result of abstract calculations, but have 
been established by observation and 
coérdination of actual service tests over 
many years and are thoroughly depend- 
able. 

From inspection of the standard A.S. 
T.M. chart (Fig. 2) it will be noted 
that the temperature-viscosity relation- 
ship is not arithmetically progressive, 
but that a line drawn between any two 
viscosity values, as determined on a 
laboratory viscosimeter, is a straight line 
and can be projected confidently for 
some distance beyond the usual stand- 
ards of temperature used in viscosimeter 
determinations. That about defines the 
limits of regularity of the viscosity- 
temperature relationship. For example, 
the fact that the viscosity of a crude 
oil of 26-deg. A.P.I. from one field is 
96 Seconds Saybolt Universal at 100°F. 
does not imply that a crude oil of equal 
specific gravity, but from another field, 
would have equal viscosity. To run each 
oil at two temperatures, usually 100 and 
210°F., and plot these values on the 
standard A.S.T.M. chart is the only safe 
method. This rule is particularly perti- 
nent to lubricating oil stocks and blends 
thereof, derived from crudes of differ- 
ent origin or differing in basic char- 
acteristics—naphthenic or paraffinic. 

The viscosities of two fuel oils are 
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shown on the chart (Fig. 2), one a 
straight-run bottoms, or topped crude, 
the other a cracked bottoms of consider- 
ably higher specific gravity. It will be 
noted that the lines are not exactly 
parallel even on the relatively fine scale 
of this chart. 


Significance of Viscosity 
Reduction 


To determine whether the viscosity 
reduction by heat is warranted, using 
the following specifications to define the 
duty, examination of a pumping instal- 
lation will be of assistance. 


Volume = 100 gal. per min. 


Total discharge head 500 ft. of 
straight pipe or its equivalent. 

Viscosities and temperatures as shown 
on the chart (Fig. 2). 

Beginning with the top curve for 11 
A.P.I. cracked fuel it is found by con- 
sulting Fig. 2 that the viscosity of this 
stock is 1900 Seconds Saybolt Universal 
at 100°F. Then by referring to Table 1 
it is determined that the total discharge 
head in feet of water per 100 ft. of pipe 
is about 70, which becomes 350 ft. of 
water head for a 500 ft. run of pipe. 
The specific gravity at 11 A.P.I. is 
practically unity and will be so con- 
sidered. Applying the formula for find- 
ing hydraulic horsepower previously 
given: 

350 X 0.434 = 152 
100 X 152 
1714 

Assuming an efficiency of 85 percent 
for the pump it requires 10 hp. to drive 
the unit. 


= 8.8 hp. 


Now heat the oil to a temperature of 
300°F, as it leaves the pump. According 
to the chart, the viscosity has declined 
to 45 Seconds Saybolt Universal and 
Table 1 shows the total discharge head 
to be 5 X 9.5 or 47.5 ft. of water or 
20.6 Ib. per sq. in. Using the same 
formula and assumed efficiency, the 
power required is 1.5 hp. Assuming 
electric current to cost $00.02 per kw- 
hr., the cost to pump the oil at 100°F. 
is 10 X 0.746 (kw. per hp.) 0.02 
24 or $3.58 per day or $107.40 per 
month. This is a clear saving of $91.00 
per month in power without counting 
the lower cost of a smaller motor and 
wiring. A profitable line of thought 
would be to consider that the example 
is only a very small job of pumping and 
calculate some of the really enormous 
economies to be effected on larger jobs. 
The saving, whatever it may be, is to be 
weighed against the cost of the required 
heater and the source of the heat to do 





the work. In most refinery installations 
the latter is not out-of-pocket expense. 
It must be remembered that the heater 
would add something to the total dis- 
charge head, the amount so added de- 
pending upon the type and efficiency of 
the unit used. 

Before deciding for or against this 
proposition investigate some other 
means. Again consulting Table 1 it will 
be seen that, if we use 4-in. pipe instead 
of 2'/2-in. the total discharge head will 
be practically the same at 100°F. flow- 
ing temperature as it was at 300°F, with 
2'-in. pipe. The differential of the cost 
of 4-in. pipe and its installation over 
2'4-in. can then be compared with the 
cost of providing heating facilities. 


Temperature Limits 


There are certain top limits of tem- 
perature for each of the stocks plotted 
on Fig. 2 that must be considered. A 
cracked bottoms of 11 A.P.I. can be 
heated to a relatively high point, if the 
facilities for doing so are readily avail- 
able, without particular consideration 
being given to any change in the nature 
of the stock caused by such temperature 
rise, which change might have an ad- 
verse effect upon the oil itself or compli- 
cate the pumping problem. A straight- 
run fuel oil of 18 A.P.I., however, if 
heated to the same high temperature, 
might partially vaporize as it ap- 
proached the discharge terminal of the 
line where the pressure would be low. 
The flash hazard would, of course, be 
much greater. The flash points of a 
stock can well serve as a guide in mak- 
ing this determination. This is particu- 
larly true of lube stocks, not because of 
flash hazard so much as for the danger 
of causing deterioration of the stock 
from accelerated oxidation at elevated 
temperatures. 

These temperature limitations should 
be applied in all cases to consideration 
of pressure at point of discharge of the 
line, if this point is at substantially at- 
mospheric pressure. In short, the tem- 
perature of the stock can be fairly close 
to the initial boiling point of that par- 
ticular oil at the existing pressure. In 
view of the safe temperature limits of 
some fractions and, further, because of 
present steel shortage, it will be well to 
give some thought to the practicability 
of using the old system of sections of 
jacketed line using exhaust steam as the 
heating medium. 

Just as it is true that there is some 
one general type of pumping unit best 
suited to fit a particular refinery pump- 
ing problem, so it is that there is some 
one type or design of such unit best 


suited to a particular or general prob- 
lem. 
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Servicing Recording Calorimeter Used to 
Determine Heating Value of Gas 


A PETROLEUM 
{ENGINEER 


Seni 


by Khiud O o 


+> Experience of major gas company in testing and 
repairing equipment 


Chief Gas Measurement Engineer, Lone Star Gas Company 


HE heating value of gas as ex- 

pressed in British thermal units is a 
measure of its true quality. A record of 
heating value is desirable on main 
sources of supply of pipe line companies 
and is sometimes mandatory in sales 
contracts with large industrial users. 
The C-H Thomas Recording Calori- 
meter is one of the most successful types 
for this purpose and is widely used 
throughout the gas industry. 

The writer does not recall any pub- 
lished articles on experience in operation 
of this machine, probably because most 
users employ factory service men to test 
and repair them, and are therefore not 
thoroughly experienced in test and re- 
pair procedure. The Lone Star Gas Com- 
pany was among the first natural gas 
companies to use this calorimeter and 
has serviced, maintained, and tested its 
own machines since the first one was 
purchased. This article is written to give 
others the benefit of the experience thus 
derived. 


Theory of Operation 


The Thomas Calorimeter consists of 
two separate units: a tank unit or calori- 
meter proper wherein the heating value 
of the gas is measured, and a recorder 
unit that translates the heat measure- 
ments into British thermal units and 
records them graphically. The calori- 
meter is operated by current from any 
commercial lighting circuit, preferably 
alternating current. 

The heating value of the gas is deter- 
mined by imparting to a stream of air 
all the heat obtained from combustion 
of the test gas and measuring the rise in 
temperature of the air. The streams of 
test gas and heat-absorbing air are main- 
tained in fixed proportion to each other 
by metering devices geared together and 
motor-driven. Consequently, the tem- 
perature rise, produced in heat-absorb- 
ing air, is directly proportional to the 
heating value of the test gas without re- 
gard to the rate of gas burning. This 
temperature rise is translated into B.t.u. 
per standard cu. ft. and recorded on a 
strip chart. As the heat-absorbing air 
and heat-imparting gas follow the same 
physical laws of behavior under varying 
temperature and pressure, and both pass 
through a common water bath and be- 
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come fully saturated with water vapor 
at the same temperature, no correction 
is necessary for variations in room tem- 
perature and pressure. The manufac- 
turer recommends, however, that room 
temperature be kept between 60 and 
90°F. 

The test gas is piped to the calori- 
meter tank unit where it passes into a 
chamber that is open to the atmosphere 
through an open burner. To the same 
chamber is connected the intake to the 
gas pump. The gas pump operates in the 
same manner as a water-sealed gas meter 
and is driven by a motor, which also 
drives a pump for supplying combustion 
air and another for heat-absorbing air. 
Both pumps take their air supply direct- 
ly from air above the water in the calori- 
meter tank and also operate in the same 
manner as an ordinary water-sealed gas 
meter. All three pumps are partially 
submerged in the common water bath 
and the test gas, combustion air, and 
heat-absorbing air are therefore brought 
to the same temperature and completely 
saturated at that temperature. The com- 
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mon water level for the three pumps is 
maintained in the tank by a pump draw- 
ing water from the auxiliary supply 
tank at a rate sufficient to keep an excess 
of water running over an overflow weir. 
The sample of gas is burned in a closed- 
type burner that is entirely separated 
from the heat-absorbing air. The in- 
coming and outgoing temperatures of 
this air are measured by a pair of elec- 
trical resistance thermometers connect- 
ed to the recording instrument. 

In operation of a 1500 B.t.u. range 
calorimeter the gear ratio driving the 
test gas meter is 1 to 72.77 and that driv- 
ing the heat-absorbing air meter is 1 to 
2.5. The volume of air delivered by one 
revolution of the air meter is 65.5 times 
that delivered by one revolution of the 
gas meter. The volume of heat-absorb- 
ing air passing through the calorimeter 
for each cu. ft. of gas burned is there- 
fore approximately: 

72.77 ., 
2.5 


The heat from burning 1 cu. ft. of 
gas is, therefore, absorbed by approxi- 
mately 1905 cu. ft. of saturated air, 
which at a temperature of 60°F, and a 
pressure of 30 in. of mercury weighs 
approximately 144 lb. If the cu. ft. of 
gas contains 1000 B.t.u., each Ib. of air 

1000 


65.5 1905 cu. ft. 


absorbs or 6.93 B.t.u. The specific 


heat of air at constant pressure is 0.24 
and the temperature rise in heat absorb- 


; ; 6. P 
ing air would be — approximately 


0.24 
28.9°F. The graph (Fig. 1) shows the 
approximate ratio of temperature rise to 
heat value in the calorimeter for a 
0-1500 B.t.u. scale. 

The products of combustion pass 
from the calorimeter after giving up 
their heat to a heat-interchanging tube. 
The cold air, flowing counter to the 
products of combustion, absorbs the 
heat of the products of combustion 
from the heat-interchanging tube and 
cools the products of combustion to 
within a few degrees of the entering 
cold air. The combustible mixture of 
gas and air enters the burner saturated 
and at the temperature of the cold air 
(because of the common water level) 
and leaves the calorimeter within a few 
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Fig. 1. Ratio of temperature rise to heat value for a 0-1500 B.t.u. scale 





degrees of that temperature. The water 
formed by combustion is condensed to 
the liquid state and drained off at the 
bottom of the burner. Essentially all the 
heat of combustion, including the latent 
heat of vaporization of the water of 
combustion, is thus given up to the 
heat-absorbing air. Any error from heat 
losses is eliminated by burning pure 
hydrogen in the calorimeter and adjust- 
ing until the thermometers show the 
theoretical temperature rise that should 
be obtained. 


The Recording Unit 


For recording purposes the two ther- 
mometers are connected as two legs of a 
wheatstone bridge, whereas in the re- 
corder are mounted two fixed coils serv- 
ing as the other two bridge legs. A dry 
battery or rectifier provides current for 
the system. A slide wire resistance serves 
to bring the bridge system to a balance. 
The position of this slide is a direct in- 
dication of the temperature difference 
between the two thermometers. The 
position of this slide wire is recorded on 
the motor-driven paper roll and is cali- 
brated in B.t.u. The recorder may be 
mounted at any distance from the cal- 
orimeter tank and a duplicate recorder 
may be operated from this master re- 
corder. 

The above represents only a general 
description of theory and operation. 
More detailed description is available 
from the manufacturer. U. S. Bureau of 
Standards Research Paper No. 519 gives 
a complete discussion of the principles 
of the Thomas Calorimeter and copies 
may be obtained from the Superintend- 
ent of Documents, Government Print- 
ing Office, Washington, D. C., for 5 
cents each. 


Installation and Operation 
A purifier for removal of hydrogen 
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sulphide must be installed in the supply 
line if the gas contains sulphur. The gas 
pressure must be reduced to between 3 
and 6 in. of water before entering the 
calorimeter. Use of distilled water in the 
supply tank is recommended. The man- 
ufacturer can supply a chemical water 
treatment to overcome troublesome 
water conditions. The excess gas bled 
from the gas supply chamber to the at- 
mosphere is disposed of by burning in an 
open burner. Because of this open flame, 
the calorimeter should not be installed 
in the same room with gas meters or 
regulators, if a separate location is avail- 
able, for any gas leak developing might 
be ignited by the flame. Also, any gas 
in the atmosphere from which the calo- 
rimeter takes its combustion air would 
tend to cause a high B.t.u. reading. The 
room in which the calorimeter is situ- 
ated should therefore be well ventilated. 
As the recommended atmospheric tem- 
perature range in which the calorimeter 
operates is 60 to 90°F., which is within 
the range for human comfort, many are 
installed in heated offices or warehouses, 
where they are also convenient. 

There is one small but important pre- 
caution that the company has found 
necessary in operation. The edges of the 
overflow weir should never be wiped 
with the fingers or an oily rag. To do so 
increases the surface tension of the water 
where it passes over the weir and causes 
a slight build-up in water level in the 
tank. The edges of the weir should be 
cleaned when necessary by lightly wip- 
ing with fine sandpaper. 


Testing and Calibrating 


The overall accuracy of the calo- 
rimeter can be effectively checked by 
burning hydrogen and comparing the 
reading with the theoretical reading. 
For practically all ranges of calorimeters 


the correct theoretical reading for com- 
mercial hydrogen at 30 in. of mercury 
pressure (32°F.)—60°F. saturated is 
320.6 B.t.u. In making the hydrogen 
check, the gear ratio driving the gas 
meter is changed to drive the meter 
faster and place the reading higher on 
the chart than 320.6. This reduces ob- 
servation errors when making the test. 
The manufacturer supplies gear changes 
for this purpose together with a table 
of theoretical readings for each gear 
change. 

In our experience, we originally gen- 
erated hydrogen for each test from a 
commercial product called Hydrone, 
which can be purchased in 2-lb. cans, 
one of which usually produced enough 
hydrogen for a complete test. Instruc- 
tions covering this procedure are to be 
found in the calorimeter manufacturer’s 
instruction bulletin. 

Later, commercial hydrogen was pur- 
chased in high-pressure drums, one of 
which was kept at each calorimeter un- 
til used up. Each tank had a tag attached 
showing percent purity and correction 
was made according to the theoretical 
B.t.u. reading. 

A more convenient method for test- 
ing, which at the same time tests ac- 
curacy at the actual B.t.u. rate of opera- 
tion, is to predetermine the B.t.u. of a 
drum of gas taken from the gas line, 
and then run samples of this gas through 
the calorimeter at each testing. Know- 
ing the reading the sample gas should 
show on the recorder, one needs only to 
compare it to the reading shown to de- 
termine the error, if any. To determine 
the B.t.u. of the drum of test gas, a 
hydrogen check is run on the recorder 
and any adjustments necessary for ac- 
curacy are made, and a sample from the 
test drum then run through it to deter- 
mine its B.t.u. content. Tests can then 
be made from the sample drum of nat- 
ural gas until used up. The following 
excerpt from an actual contract makes 
mandatory this procedure and describes 


how it shall be done. 


“When delivery of gas hereunder is 
started, the calorimeter shall be tested 
by the hydrone method using the pro- 
cedure outlined in the Cutler-Hammer 
Bulletin No. T-5, Section E, or other 
publication applicable to the particular 
type of calorimeter installed, and shall 
be adjusted accurately according to this 
test. A test drum shall be filled with gas 
under pressure, said gas to be approx- 
imately the same B.t.u. content as the 
gas being delivered, and gas from this 
drum shall be connected to the calorim- 
eter for a period of not less than one 
hour and the correct heat content in 
B.t.u.’s per cu. ft. of the gas in the drum 
shall be thus determined. During the 
last week of each billing period or at 
more frequent intervals upon reasonable 
request of either party, the calorimeter 
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The Hydromatic Brake Control Assembly is mounted on separate 
skids and is a self-contained package. 


The aligning pads, locating pins and bolts are very accessible, yet 
assure perfect alignment at all times when fastening the unit to the 
drilling rig. 


Equipped with the famous Fluid Level Control, braking 
power can be regulated to meet any braking load within 
the capacity of the rig. 


It is completely piped for easy and convenient installation. 
This type of construction eliminates the need of installation 
when on clean-out service or shallow drilling, yet when 
attached, assures the efficiency of hydromatic control on 
deep wells. 





The addition of the Hydromatic Brake Control Assembly 
to the already compact and efficient Emsco G-42 Power 
Rig makes it one of the most complete and economical 
drilling units on the market. 


Check with your Continental Representative for complete 
information. 
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General Offices: DALLAS, TEXAS 
Foreign Sales Subsidiary 
CONTINENTAL EMSCO COMPANY, Inc. 
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Fig. 2. Report form used to show checks and tests made 
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shall be again checked by being con- 
nected to the gas from the drum for a 
period of not less than one hour and the 
B.t.u.’s as recorded by the calorimeter 
during the latter part of the hour shall 
be compared with the B.t.u.’s of the gas 
in the drum as previously determined 
and the instrument shall then be ad- 
justed to record correctly. This pro- 
cedure shall be repeated monthly until 
the pressure of the gas in the drum shall 
reach approximately ten (10) pounds. 
For further future monthly checks the 
calorimeter shall be again tested by the 
hydrone method and the above outlined 
procedure followed, and in like manner 
this procedure shall be repeated through- 
out the term of this contract.” 

The test drum is permanently in- 
stalled at the calorimeter, with connec- 
tion to the main gas line for filling and 
connection to the calorimeter for test- 
ing. It is only necessary to shut off main 
line gas and turn in test gas to check 
the calorimeter. 


Space will not permit description of 
the entire procedure in testing the calo- 
rimeter. It is completely described in the 
manufacturer’s bulletin. The report 
form used by the company (Fig. 2) will 
show the several checks and tests neces- 
sary to keep the calorimeter recording 
accurately. 


B.T.U. Basis Versus 
Measurement Basis 


The standard cu. ft. of gas for usual 
B.t.u. content determinations is that 
quantity of gas which when completely 
saturated at a temperature of 60°F. 
and at a pressure of 30 in. of 32°F. mer- 
cury or 14.735 Ib. per sq. in., will occu- 
py a volume of 1 cu. ft. The Thomas 
calorimeter records the B.t.u. content of 
that unit unless otherwise specified on 
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the order for purchase for the machine. 
Gas is rarely sold, however, in such 
units. If, for instance, gas is sold on a 
pressure base of 8 oz. above 14.4 lb. or 
14.9 Ib. absolute and a temperature base 
of 60°F. with no mention of moisture 
content, and the B.t.u. content is meas- 
ured on a 14.73 Ib. absolute, 60°F., sat- 
urated basis, then the B.t.u. recorded is 
not correct for the cu. ft. actually sold. 
If the gas is sold on a B.t.u. unit basis, 


then adjustment should be made to the 


B.t.u. record to convert it to its corres- 
ponding value for the unit sold. Some 
contracts are inconsistent in that they 
specify B.t.u. determinations on the 30 
in. mercury, 60°F., saturated basis 
whereas the unit specified for gas meas- 
urement is different. In cases where the 
price varies with the B.t.u. content, this 
inconsistency causes no trouble, but 
when the billing unit itself is expressed 
in B.t.u. units such as the therm (100,- 
000 B.t.u.), controversy might arise 
over the correlation of the specifica- 
tions. 


Omitting moisture content, conver- 
sion of B.t.u. content from 30 in. mer- 
cury (14.73 lb.), 60°F. basis to any 
different pressure basis and 60°F. basis 
can be made by multiplying by a factor 
obtained thus: 

Absolute pressure basis of measurement 


14.735 
Allowance for Moisture 


The recorded B.t.u. is that of a cu. ft. 
containing a definite amount of water 
vapor, being that amount of water va- 
por that the gas would contain if com- 
pletely saturated at 60°F. under a pres- 
sure of 14.735 lb. absolute. The gas be- 
ing delivered to the customer would 
contain a varying amount of water va- 
por, depending upon the temperature 





THE PETROLEUM ENGINEER, September, 1942 





and percent saturation, or relative hu- 
midity. 

The only means of making allowance 
for the moisture content is to determine 
the moisture content and compare it to 
the amount contained at 60°F.. sat- 
urated and 14.735 lb. absolute to arrive 
at a ratio factor to be applied to the 
recorded B.t.u. One means of determin- 
ing the moisture content is with a re- 
cording psychrometer that records the 
wet and dry bulb temperature from 
which, knowing the pressure, the mois- 
ture content can be determined. An- 
other apparatus is a dew-point tester 
that gives the temperature at which the 
moisture content present would saturate 
the gas; from which, with pressure 
known, the moisture content can be de- 
termined. 


The moisture content can be calcu- 
lated if it is known that the gas has 
been completely saturated at some point 
(for instance at an absorption gasoline 
plant) at a higher pressure before reach- 
ing the measuring station. The amount 
of water for complete saturation at the 
temperature and pressure applying at 
that point is easily determined and will 
remain in the gas to the point of deliv- 
ery unless the temperature drops suff- 
ciently to condense some of the water. 
The reduction in dew point due to the 
drop in pressure would more likely pre- 
vent any condensation. 


The percentage error caused by fail- 
ure to correct B.t.u. values for moisture 
content is usually very small and can 
be omitted without much sacrifice of 
accuracy. Due to the fact that gas as 
delivered would ordinarily contain less 
water than when completely saturated 
at 60°F. and 14.7 lb. absolute pressure, 
failure to correct the B.t.u. value for 
actual moisture content ordinarily pen- 
alizes the seller of the gas when gas is 
sold on a B.t.u. content basis. 

This discussion is not to be construed 
as favoring billing of gas on a B.t.u. 
basis. Billing of all customers on a B.t.u. 
basis by companies collecting gas from 
several sources of varying B.t.u. content 
would involve investment, maintenance, 
and labor costs entirely out of line with 
benefits obtained. Most contracts and 
franchises contain a minimum B.t.u. 
provision that can be fulfilled by refusal 
to connect sources of gas with too low 
B.t.u. content, and periodic samples 
can be collected and analyzed or run 
through a calorimeter to check the heat- 
ing value of gas while in transit. 

This article is not written expressly 
to advocate testing and servicing of 
Thomas Calorimeters by the owners. 
The number of machines and character 
of the personnel would govern whether 
a company should service their machines 
or avail themselves of factory service. 
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"That Seat can take more 
than Y 4 can give!” 
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Rciiows List 960 Forged Steel Small Valves will take a “kicking 
around” in service that no other similar valve can take anywhere 
near as long. For the renewable stainless steel seats (plugs) are 
superhardened by a patented Chapman process that adds even 
greater wear-resistance than ever. Standardize List 960 on all 
your small field and refinery lines, and you'll have no more kicks 
coming on small-vaive operation. Sizes from !," to 2", outside or 
inside rising stem, good for pressures up to 800 Ib. at 750° F. and 
cold working pressures up to 1500 Ib. Get in touch with the 


Chapman plant, or the nearest factory warehouse. The Chapman 


Valve Mfg. Co., Indian Orchard, Mass. 
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Vocational Class Proceedings in Refinery Engineering 





Refinery Practice for the 





Manufacture of Lubricating Oils 


Class Meeting No. 3 


(Continued) 
NoTt rhroughout the class proceedings, no attempt 
le t lish the identity of the pupil speak- 


irks is made by pupils it 


hange of discussion among the 


Leader: Now we consider Table 3, 
taken from page 53 of the text, and as 
we enter into this, it is well to mention 
the propane dewaxing process. The au- 
thor states that the use of naphtha in 
this process is objectionable. Let us name 
some of the reasons why it is objec- 
tionable. 

Pupil: High solubility of wax is the 
main objection. 

Leader: What else? 

Pupil: Chilling temperature must be 
lower. 

Leader: (Writes) 

Disadvantages of naphtha 

High solvency for wax 

Lower chilling temperature requiring 

more refrigeration 

Less favorable gravity weight differ- 

ential 

Less viscosity 

We will compare naphtha with some- 
thing like propane. 

Pupil: Maybe we should take gravity 
into consideration. 

Pupil: How about boiling point of 
naphtha and separation—is trouble en- 
countered in distillation with naphtha? 

Pupil: How about handling cost? 

Leader: 1 think you could design for 
both so that you could take care of this. 
We will be more specific later on. How 
about viscosity? Would we say that 
viscosity is important? 

Pupil: Yes. 


Leader: 1 added some information to 


Table 3 (which appears as Table 7 in the 
text). Here it is: In Fig. 3 (which ap- 
pears on page 53 of the text), the 
molecular weights of solvents are plot- 
ted against the solubility in grams of 
wax per 100 cc. of solvent. You will 
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Fig. 3. Solubility of 122° F. melting 

point wax in hydrocarbon solvents of 

different molecular weights 
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notice the solubility of n-hexane is about 
two-thirds that of the molecular weight. 
Pentane is about 73; butane is 57 or 58; 
propane about 43; and naphtha as used 
in our centrifuge is about 108. It can 
be seen that the naphtha or the fractions 
around hexane have the greatest solu- 
bility. It does not agree with the au- 
thor’s statement in which he says that 

















TABLE 3 
Solubility of paraffin wax 
Temperature Grams per 100 ce. of solvent _ _ 
. | | | 
°F. °C. n-Pentane | n-Hexane |  n-Heptane n-Octane | — iso-Decane 
32 | 0 2.77 7 1 37 — _— + 7 
41 | 5 a 3.69 2.18 1.69 | 0.94 
50 10 5.11 | 4.81 3.55 2.90 1.44 
59 15 6.94 | 6.07 5.06 | 4.24 | 2.7 
68 20 9.53 } 8.31 7.18 5.93 } 4.98 
77 | 25 | 17.16 } 16.23 14.36 11.66 | 9.17 
ao ee Saree ee a 
. ort — appeared as Table 7 on page 53 of ‘Modern Methods of Refining Lubricating Oils,” by Vladimir 
A. Kalichevsky. 


the maximum solubility is somewhere 
between butane and pentane. You will 
notice after you pass hexane, the solu- 
bility declines and propane is quite low, 
so it would seem that the selection of 
propane has a great deal of merit. 

Pupil: These factors are not so im- 
portant as the temperature decreases. It 
seems that if the temperature were re- 
duced to minus 15°F. we might choose 
whichever one gave the greatest differ- 
ence in gravity. 

Leader: For us to decide anything, we 
should need additional data. I think 
Fig. 4 (from page 54 of the text) is 
also interesting. Included in that curve 
are some of the cycloparaffins and cy- 
clohexenes and they are more soluble 
by far than propane. As can be seen 
the benzol-acetone mixture has the 
least solubility. So you can see why some 
choose benzol-acetone and some pro- 
pane. I don’t know whether the differ- 
ence is due to their being larger hydro- 
carbons because the text says heavier 
naphthas were less soluble. 

Pupil: Fig. 3 shows that. 

Leader: When you go to your cyclo- 
hexene and methyl-cyclohexane, which 
are larger hydrocarbons, then to pen- 
tane, etc., you find they have more solu- 
bility and therefore they are not so de- 
sirable. There is another statement to 
challenge your thought—that is the 
one on page 54 in the middle of the page, 
in which it says ‘“‘the naphtha employed 
at different refineries is usually one 
which gives a proper balance between 
two opposing tendencies.” 

In picking out a butane solution, 
which is given in Table 4, you will 
notice that for 15 percent oil and 85 
percent solvent the viscosity from bu- 
tane is 0.025; the viscosity for naphtha 
is 0.005, or 5 times greater viscosity 
than with butane. Notice the specific 
gravities. Naphtha solvent is 0.813 
(compared with water) , so if you were 
separating out a given quantity of wax, 
butane would do a much better job than 
naphtha. 

Pupil: You could use 65 percent bu- 
tane better than 85 percent naphtha. 

Leader: Let’s write down a few fig- 
ures. I understand some refineries pro- 
duced 450 end point naphtha to use as a 
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Welders who have worked on all kinds of piping jobs fre- 
quently report that Midwest Welding Elbows are “easier to 
use” ,.. this means an all important saving in time. Layout 
time is saved because all pipe can be cut in advance accord. 
ing to the drawings ... time for lining up and tack welding 
is also reduced. 


Midwest Butt-Welding Elbows are “easier to use” because 
of their greater dimensional accuracy and consistent uniform- 
ity. These qualities are inherent in Midwest Elbows because 
of their unique method of manufacture: they are sized in 
compression (not extruded or stretched) and an exact in- 
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BUTT-WELDING ELBOWS 


De PLS 5 Mee Rage Naa GT Te ay RE OPM TRO Lag BO an NP aR 
IDWEST WELDING FITTINGS SAVE TIME, IMPROVE THE DESIGN, 


cluded angle is the result of special fixtures and tools 
developed by Midwest for machine-beveling the ends. 


Bulletin WF-41 shows the other advantages of Midwest Elbows 
. « « and the complete line of Midwest Welding Fittings. 
Write for a copy. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 So. Second St., St. Louis, Mo. 

Plants: St. Louis, Passaic (N. J.) and Los Angeles 
Sales Offices: Chicago—949 Marquette Bldg. * Houston—229 Shell Bldg. 
Los Angeles—520 Anderson St. * New York—(Eastern Division) 
30 Church St. ¢ San Francisco—535 Call Bldg. * Tulsa—533 Mayo Bldg. 
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diluent when the centrifuge was first 
used. Then they obtained an end point 
product of 425 and were quite elated 
with the progress they had made. The 
next step resulted in a product of 400 
end point, so you can see we have gone 
quite a bit further. Suppose we go on to 
hexane. What is the boiling point of 
hexane? 

Pupil: Normal hexane has a boiling 
point of about 156°F. 

Leader: You can see we lack a great 
deal of being in the hexane range. We 
will make a start on it. We will use 75 
percent naphtha; the gravity of this 
naphtha we assume to be 62.3 deg. A.P.T 
and 0.73 specific gravity. 

( Writes ) 

Using naphtha 
A.P.I. Percent 


of 81.6 A.P.I. Going back to the quota- 
tion given above from page 54, it says 
Towne patented the use of cracking 
naphtha for dewaxing purposes. We are 
talking about the proper balance be- 
tween two opposing tendencies. Cracked 
products are soluble and they certainly 
have excellent viscosity reducing power. 
Perhaps we should develop that point 
further. Does anybody have any com- 
ment? Towne thought enough of the 
process to patent it. 

Pupil: 1 believe the unsaturates will 
dissolve the wax more readily than the 
saturates. 


Leader: We don’t want that. 


Sp. Grav. Grav. used 
(1) 0.73 62.3 75.0 naphtha with solubility of 0.23 grams wax 
0.91 24.0 25.0 oil-wax mixture 


0.775 51.0 100.0 


Wax solubility of 100 cc. charges is thus 75 percent of 0.23 grams or 


0.1725 grams. 
Using hexanes 
(2) 0.64 89.6 
0.91 24.0 


0.775 51.0 100.0 


50.0 hexanes with solubility of 0.242 grams wax 
50.0 oil-wax mixture 


Wax solubility of 100 cc. charge is thus 50 percent of 0.242 grams or 


0.121 grams. 

Oil-wax has 0.91 specific gravity and 
24 deg. A.P.I. gravity. For every 100 cc. 
of naphtha, using this wax, the solubil- 
ity is such that we would get 0.1725 
grams of wax. Let’s say now that we are 
going to use a light cut with nothing 
having a higher boiling point than hex- 
anes. A 50 percent hexane solution will 
be sufficient. This solution has a solubil- 
ity of 0.242, or 0.121 grams of wax in 
100 cc. of naphtha used. The advantage 
of hexane is obvious for there is less wax 
leaving the centrifuge in the diluted oil, 
to be concentrated in the oil when the 
diluent is removed by distillation. I have 
another thought here that might have 
some value—if we should use 75 per- 
cent kerosine and 25 percent oil-wax, 
the weight of that mixture is 7.15 lb. 
per gal. as compared to 6.45 lb. and you 
can see how difficult it would be to sep- 
arate the petrolatum. I don’t remember 
the gravity of that petrolatum, but be- 
lieve it is about 40. 

( Writes) 

Kerosine mixture 7.15 lb. per gal. 

Petrolatum 6.9 Ib. per gal. 

Pupil: | think the gravity is 42. 

Leader: That would be about 6.9 |b. 
per gal. and you see what difficulty you 
would have separating the 6.9 and 7.15, 
whereas if you use hexane it is somewhat 
more favorable. 

Pupil: Is that figure 89.6 all right for 
the A.P.I. gravity of hexane? 

Leader: It is about right for the mix- 
ture considered; n-hexane has a gravity 
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Pupil: 1 know; that is why I won- 
dered why he patented it. 

Pupil: Perhaps he used a light enough 
naphtha so that he could blend it. 

Pupil: There are numerous patents 
that are not commercially successful. 

Leader: Yes, but Kalichevsky prob- 
ably would not cite it unless he thought 
it was successful. In going into this 
matter of the various types of dewax- 
ing, it would seem that possibly it would 
be desirable to prepare a table compar- 
ing the different processes. Some of the 
characteristics we will be interested in. 
I think we shall be interested in mixing 
temperatures, before chilling. 


process is the ketone-benzol. Probably 
we think specifically of acetone. The 
acetone has a high selectivity and pre- 
cipitates the wax in very well defined 
crystals. The benzol is added for the 
desirable solvent action on the oil and 
to make up for the deficiency of acetone 
in this respect. There are some substi- 
tutes, such as methyl-ethyl ketone and 
toluol. As a generalization, for a given 
pour point, lower temperatures of chill- 
ing are required as more benzol is used, 
and if you wanted to increase the oil 
yield, you would use more benzol. 

Pupil: Benzol has its low temperature 
limits, doesn’t it? 

Leader: Very definitely. At low tem- 
peratures benzol may crystallize out of 
the solution, and in such cases toluol 
and methyl-ethyl ketone may be sub- 
stituted. If you want to increase filter 
rates use more ketone. The chilling rate 
may be as high as 90-100°F. in 1 to 3 
hours. The refrigeration of it is accom- 
plished how? Would you use independ- 
ent refrigeration? 

Pu pil: You would have to. 

Pupil: On page 60 of the text is 
something about the mixing tempera- 
ture. 

Pupil: It says 50-60°F. above the 
complete solution temperature may be 
desirable. 

Pupil: What kind of wax cake would 
you obtain from that process? 

Leader: 1 think you get a very nice 
cake from that process, one that will 
finish in the sweaters. 

Pupil: Our text says benzol usually 
remains in solution. On page 58, it says 
at the bottom of the page, ““benzol sepa- 
rates out at zero in a commercial so- 
lution.” According to that, perhaps you 
could not use it below 0°F. 

Leader: That seems to be about the 
low limit. 

Pu pil: He is talking about oil-acetone 
blends. Benzol usually remains at a tem- 
perature of about 0°F. Below this it be- 
gins to separate out or freeze. 








Mixing Final 
; temp. be- Oil- Chilling Press ire, temp. for Dif. Chilling Wax 
Name fore chill- solvent | conditions| !b. per Op.p t-mp. and rate cake 
ing, °F. ratio sq. in. pour point 
Slight Several 
Propane 92100 1 to 2-3 agitation. 180-200 30 25-35 deg. per | 30 percent 
Avoid min. oil 
shock 
Ketone-benzol Normal 1 to 3-4 Low 5 5 30-100 
; per hr. 
Chlorinated-sol vent 100-120 |1 to 24-1'4 20 20 30 9°-15° 
per hr. 
Bari-Sol 110 1-3 10 10-15 
*Pre-treatment not required. 








In carrying out this process, the wax 
cake is chilled until the wax becomes 
solid and then is filtered. 

Pupil: Would you chill by reducing 
pressure or by exchange? 

Leader: By direct exchange. The next 
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Leader: | want to bring out another 
point and that is that pre-treatment is 
not required. 

Pupil: Would you have to pre-treat 
propane if you are going to use it in a 
distillate? 
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Two-stage pumps on inter-unit transfer service handling 
hot bottoms. 
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Two 7-stage cracking- 
coil charging pumps. 


There is no industry where pumping conditions are 
more severe and more varied than those of the modern 
refinery, and there is no place where constant, all-out 
production is more vital to the War Program. 

Ingersoll-Rand has long specialized on designing 
and building refinery pumps. There is a proven, eff- 
cient unit available for each service—large and small 
pumps—pumps for high and low pressures and tem- 
peratures and for various liquids. 

Our pump engineers know the problems, let them 


assist you in solving yours. 
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Fig. 4. Solubility of 123° F. melting point wax in various hydrocarbon solvents 
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Leader: 1 don’t think you would need 
to pre-treat. 

Pupil: You would have to if you 
wanted to finish your wax, wouldn’t 
you? 

Leader: Probably so, unless the as- 
phalt is first separated at higher temper- 
atures. 

Pupil: Some of the Pennsylvania re- 
fineries use propane as a de-resiner only. 

Leader: Yes, but the question was, in 
order to get wax separation, do you 
need to pre-treat? 

Pupil: No. 

Pupil: Do you think you could finish 
wax and sell it as wax without pre- 
treatment? 

Leader: I believe so, by separating as- 
phalt first at temperatures above 70°F. 

Leader: Chlorinated solvent processes 
introduce more problems. They are par- 
ticularly adapted to centrifuging due to 
the gravities—they have a high specific 
gravity. This is just the reverse of naph- 
tha centrifuging and is even more pro- 
nounced than the kerosine mixture. 

Pupil: Are special centrifuges neces- 
sary? 


Leader: Yes, and special arrange- 
ments and designs for heating, etc., are 
also necessary. 

Pupil: Isn’t it necessary in some cases 
to add solvent to obtain a very high sol- 
vent ratio—about 8 to 1? 

Leader: Yes, that is done in the use of 
benzol-ethylene dichloride; re-separa- 
tion of the wax solution in order to 
recover the desirable wax. What is chlo- 
rex? What is the chemical trade name? 
Anyone remember? 

Pupil: It is dichloroethylether. 

Leader: it is used in de-oiling wax. 
A good example of chlorinated solvent 
is trichloroethylene, and it is interesting 
to note the specific gravity, which is 
1.47. How many pounds will that be? 
The differential is so marked that the 
success of centrifuging is great—6.9 to 
12 lb. per gal. For chlorinated solvents 
the centrifuge is suitable for both resid- 
uum and distillate stocks, as scrapers 
may be used in the centrifuges to re- 
move crystalline wax. The tendency to 
liberate hydrochloric acid requires care 
in distillation. 

Pupil: Isn’t it a stable chemical? 





Specific gravity 

Oil, | Solvent, 

percent percent Naphtha solution 
0.813 
0.828 
0.841 


oo 
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A. Kalichevsky. 


TABLE 4 
Solutions of S.A.E. 50 distillate oil 


Butane solution | Naphtha solution 
0.667 


0.733 


0.025 0.005 
0.700 | 0.047 0.009 
0.101 0.018 


This table appears as Table 8 on page 54 of “Modern Methods of Refining Lubricating Oils,” by Vladimir 


Viscosity (poises) 


Butane solution 
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Pupil: 1t decomposes if heated to a 
temperature greater than 265°F. 

Leader: It is essential to avoid high 
temperatures under operating condi- 
tions. Let us write some of this down. 
(Writes): One volume of oil — 74 — 
1'% solvent. Centrifuge speeds around 
8000-9000 contrasted with 15,000 to 
17,000 when naphtha is used, and in 
the distillation recovery the tempera- 
tures should be limited to suggested 
temperature—in the text it is 230°F. 

Leader: Bari-Sol is next. That would 
be benzol and ethylene dichloride. The 
specific gravity of Bari-Sol is 1.257. 
That would be about 10! lb. per gal? 
You can see you still have a decided 
differential between Bari-Sol and the oil. 
A typical mix was 22 percent benzol 
and 78 percent ethylene chloride. The 
reason for using benzol is that at low 
temperatures ethylene dichloride does 
not have enough solubility for the oil. 
So this is a mixture to improve charac- 
teristics. 

Pupil: Do you run into any trouble 
there on your benzol? I was wonder- 
ing whether you used that process to 
dewax to a 0°F. pour test? 

Leader: 1 think you can. It would ap- 
pear that when benzol is in the solu- 
tion, it changes its characteristics. This 
is an example where the wax, after 
centrifuging, is first diluted in volume 
to one of wax and one of solvent and 
re-centrifuged. 

Leader: There are a number of other 
organic dewaxing solvents that we will 
not discuss because they haven’t been 
very well developed commercially. Fur- 
fural, analine, nitrobenzene, etc., have 
had various steps of development but 
are not very commonly identified with 
any commercial development I know of. 

However, it may be well to note here 
the number of alcohols that are prom- 
inent in solvent dewaxing. We will now 
proceed to de-oiling of the wax. 

Pupil: Talking about dewaxing, our 
main subject has been removal of the 
wax—economically speaking, would 
there ever be an occasion when we might 
be more interested in the wax than the 
oil? 

Leader: Yes, but normally this might 
be considered as the left hand of the 
total refining operations. 


The subject de-oiling of waxes brings 
us the realization that there are several 
kinds of waxes to be worked with and 
we can come back to the “‘old faithful,” 
which is crude scale wax, and we find 
that sweating is regarded in our text 
as being extremely primitive. I think 
perhaps the author gives recognition to 
the fact that sweating has been im- 
proved upon a great deal; but sweating 
as we look at it is a rather rough opera- 
tion. Foots Oil is an index. When you 
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Once again steel tapes have been improved—and by 
the same house that has led in measuring developments 
for the past three decades! This time it’s WYTEFACE 
“A”—a new type of WYTEFACE Tape with raised black 
metal graduations on a crack-proof white surface; 
easy to read as a newspaper headline; with an uncanny 
resistance to abrasion that greatly prolongs its useful 
life. Constant wiping, abrasion with oil and sand, or 
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proved steel tape! 

WYTEFACE “A” is the result of constant research. 
Less than thirty years ago all steel tapes were shiny 
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to provide contrast for the numbers and graduations. 
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examine Foots Oil you will find that 
there is something like 25 to 35 percent 
wax in the Foots Oil. You may have 
various ways of bringing that oil back, 
and removing the wax, although re- 
finers are tempted to say: “Shove that 
over to the pressure stills.” Are there 
any questions about sweating as it is 
now done? If not, let’s discuss solvent 
pressing, which is reasonably satisfac- 
tory. Some refineries are working with 
fractional crystallization in contra-dis- 
tinction to fractional melting, which is 
the customary sweat pan situation. 
There is a naphtha solvent dissolved oil 
going to presses that is separated out in 
better form and therefore obtains a bet- 
ter quality wax. There is '2 to 1'% vol- 
ume of solvent used to 1 volume of slack 
wax. That is pressed and probably won’t 
be handled in open type presses because 
usually solvent is so volatile it will have 
to be in a closed system. Some of these 
solvents. used will be benzol-acetone, 


and going back of those curves, you will 
remember that mixture had very little 
solubility for the wax. 


(Writes) 
Solvents 
Benzol-acetone 
Naphtha 


Solvent advantages 
More complete oil removal 

Higher wax yield (from 20 to 39 per- 

cent) 

Pressing pressures are somewhat like 
they are now, 300 to 350. What are 
some of the advantages? Possibly lower 
oil content and greater separation. What 
should we say about the wax yield? How 
much is it worth? 

Pupil: A lot more than cracking 
stock. About 5 cents a lb. 


Leader: \f you are talking about 4 
cents a lb., and 275 Ib. to the bbl., that 
is about $11.00 a bbl. Is there any other 





product you can think of that will bring 
$11.00 a bbl.? So now the by-products 
are something we want to keep, whereas 
we used to try to get rid of them. I used 
to regard wax as a nuisance, but finally 
we were working to obtain it. Some- 
times we would run for wax and let the 
oil trail along. To be specific, I believe 
the yield was reported in one instance 
where the refinery was making 20 per- 
cent conventional, and increased it to 
39 percent, based on slack wax. 

Pupil: It might be well to mention 
that in case we had to go to a high sol- 
vent blend the mechanical means of 
getting the wax off the blankets would 
be different than they are now—you 
would have to have more expensive 
equipment to get the wax off. 

Leader: It would lend itself to some 
sort of warm wash. 

Eprror’s Norte: This series will be 
continued in an early issue. 
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Sectional Fences Made From Obsolete Materials 


LD oil-field materials no longer 
O suitable for their original purpose 
are being utilized by one oil company 
for making sectional fences. These 
fences are especially useful for enclosing 
small areas where measuring instru- 
ments are installed that at some future 
time it may be necessary to remove to a 
different location. The obsolete ma- 
terials, more or less in the condition of 
junk, consists in this case of deteriorated 
line pipe and crystallized and otherwise 
damaged sucker rods. 

Two-inch pipe is cut from damaged 
joints in lengths necessary for corner, 
brace, and line posts and perforated 
with an acetylene torch, making holes 
sufficiently large to pass sucker rods 
through the openings. When small ani- 
mals graze on the leases, the spacing of 
the horizontal bars of sucker rod is 
rather close, near the ground, and high 
enough to prevent larger animals from 
reaching over or jumping the fence. 
When the completed fence encloses a 
narrow rectangle, end sections are made 
in one piece with a single supporting post 
between the two end ones. Side sections 
are made in the size most convenient for 
handling, and rather short sections are 
provided for placing on either side of 
the entrance gate. 

When the sections have been assem- 
bled by placing the rods through the 
perforated openings in the posts, the 
rods are welded in place to stiffen and 
prevent slipping. Before erecting a sec- 
tional fence, the area to be enclosed is 
measured and larger pipe nipples sunk 
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by A ‘i Mbright 


in the ground at points that coincide 
with the points where the line posts are 
to be placed. The nipples may or may 
not be grouted with concrete, depend- 
ing upon the nature of the ground and 
the length of time the fence is expected 
to be in use. A comparatively large sec- 
tion of this type fence, such as the end 
member, can be opened when it is 
necessary to enter the area with a truck 
to make repairs, add to the existing 
equipment, or remove the units. 

The gate through which an employee 
passes when inspecting the equipment 
or when reading meters and changing 
charts is also made of junk sucker rod 
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having vertical bars and a spring-type 
latch for fastening. Hinges are made by 
using short pieces of rod shaped by 
bending while hot, which slip into 
brackets welded to the gate post. Short 
pipe nipples are used for the brackets, 
which are spaced so that both gate pins 
bear equally on the brackets. A loop, 
also made from sucker rod, is attached 
to the top of both gate posts and shaped 
with angles corresponding to those used 
for the design of the gate, to which spe- 
cial signs may be attached to indicate 
the location or the common warning, 
“No Smoking.” 





-_ 
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Sectional fence enclosing operating equipment 
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WILLIAMS’ 


“SUPERSOCKET” 


WRENCHES 








Since socket wrenches. today, play an im- 
portant part in the servicing as well as 
manufacture of mechanized war equip- 
ment. a general knowledge of Putas on 
types is desirable. Williams’ “Supersocket” 
Wrenches include 5 separate and distinct 
patterns of standard drive sockets. each 
with its full assortment of handles and 
yarts. A brief description of each pattern 
follows. together with information on the 
type of service for which it is designed. 


Midget Pattern Standard Pattern 
1/2” Square Drive. 


1/4” Square Drive. * ie saares * 
1 Openings, 7/16" to 1-1 4 


Openings. 3/16" to 7/16” 
T 


I2-point Hex Square 








Slim. straight wall sockets for electrical 
and all delicate adjustments. Ideal for 
magnetos. timers, generators. wiring con- 
nections, radios, carburetors. etc. 





12-point Regular 12-point Extra Deep Square Regular 


The 12-poi sockets 1 is patter ave 
Bantam Pattern r point sockets in this pattern have 


straight. thin walls. Those with — 
3/8” Square Drive. openings are the Taper Nose type. Extra 
Openings, 1/4” to 3/4” Deep sockets have cross hole for use with 


a bar. Recommended for industrial and 
general service. 


TYPICAL HANDLES & PARTS 


Standard Pattern Mlustrated 


~ ita, cia A 





i2-point Regular 8-point Extra Deep 





12-point hatra Deep 





12-point Universal 








Light, but strong, straight wall sockets 
with thin walls for use in close quarters. 





& 


; + S.41 
iv > ° ° S 7 .* * 

Universal sockets are fitted with spring | sH130 0 55. Sn: 3.42 
tension t aintal ae] ae $.110P 5.140 
« oe maintain de ‘sired ° vat te rating 510 & S15: Speeder Handles S51: Reversible Ratchet Handle 
angle. Recommended for aviation and SLIOP & SLISP: Extensions S40, S41 & S42: Flex Handles 
Li « > on $50: Ratchet Handle S20A: Sliding T Handle 
general Service. $57: Torque ** Measurrench”™ SH130: Adapter. S140 Univ. Joint 





¢ 





J. H. WELLIAMS & CO., Drop-Forgings and Drop-Forged Tools, BUFFALO, N. Y. 





Sold by Leading Industrial Distributors Everywhere 


Heavy Duty Pattern 


3/4” Square Drive. 


Openings, 7/8” to 2-1/4” 

















12-point Regular 12-point Extra Deep 


Designed for harder service where more 
strength is required than on the “every- 
day” job, this pattern provides ample 
strength without clumsy bulk. 


Extra Heavy Duty Pattern 


1” Square Drive. 
Openings, 1-1/16" to 2-3/4” 


Rugvedly designed for the 
toughest kind of service. 
Sockets are all cross-drilled 
to receive sliding handle. 
which minimizes tendency 
of socket to “tip” under ex- 
treme ley erage.” Lock-Sock- 
et” device eliminates dan- 
ger of sockets being detach- 
ed in service. Ideal for all 
extremely heavy work including tanks and 
other mechanical field equipment. 





12-point Kegular 


General Characteristics 


Speed and Safety are inherent socket 
wrench advantages. “Supersockets”. with 
their innumerable hess bo of han- 
dles. accessories and drive adapters, pro- 
vide an extremely flexible wrench system 
that is speeding war production and the 
servicing of fighting equipment for land, 
sea and air. 

Williams’ «Supersockets” are sold singly 
and in complete Sets. Write for booklet, 
“How te Select and Use Wrenches.” 
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Headquarters 


for over half a century for 


DROP-FORGINGS and DROP-FORGED TOOLS 

































P 213.3 
P 458.22 


High-Pressure Gas Measurement* 


The density of natural gases and a suggested standard method 
for calculation of high-pressure gas measurements 


PART 1 


by ie, aL Saks, ) Al Matthews, wud C H Miu 


Foreword 


HE metering of natural gases 

through orifices under high pres- 
sure creates problems of two types. First, 
the calculation of the quantity of gas 
flowing through the meter requires the 
density of the gas. This usually involves 
a choice of the correct compressibility 
factor to account for its deviation from 
ideal gas laws. Second, the reduction in 
pressure accompanying flow of a nat- 
ural gas at high pressure may cause 
liquid to be present from retrograde 
condensation. This liquid may interfere 
with uniform meter operation and must 
be included in the density of the gas 
flowing. 

The reliability of the compressibility 
factor method for gas density calcula- 
tions has been investigated in the Phil- 
lips Petroleum Company laboratories 
and a summary of this information was 
prepared in the summer of 1941. The 
first part of this article, prepared by T. 
A. Matthews and C. H. Roland of the 
Phillips Petroleum Company, and Don- 


before Natural Gasoline 


1942 


*Paper presentec 
! America, Mav, 


Association 





D. L. KATZ 


obtained a Ph.D. degree in chemical engineer- 
ing from the University of Michigan in 1933, at 
which time he entered the research department 
of the Phillips Petroleum Company at Bartles- 
ville, Oklahoma—His work on the physical 
properties of hydrocarbons and high pressure 
equilibria was the beginning of Phillips’ pro- 
duction research program, which was one of the 
first to obtain and analyze large numbers of 
subsurface samples of crude oil—In September, 
1936, he returned to the University of Michigan 
to teach and engage in consulting work. 
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Phillips Petroleum Company 
Research Department Report 360-41 


ald L. Katz of the University of Mich- 
igan, is essentially an abstract of this 
report covering the comparison of the 
experimental and calculated compressi- 
bility factors on eight natural gases, 
augmented by recent data from Texas 
A. and M. College on four natural gases. 
The use of the compressibility factor 
for computing the density of high-pres- 
sure natural gases containing small 
quantities of liquids will be demon- 
strated. 


The second part of the article has 
been prepared by Donald L. Katz at the 
request of the Technical Committee of 
the High Pressure Gas Division of the 
N.G.A.A. It recommends standard pro- 
cedures for obtaining orifice correction 
factors to account for the deviation of 
gases from ideal gas laws at high pres- 
sure. The problem of metering gases 
containing a small proportion of liquid 
phase is discussed. 
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Fig. 1. Compressibility factor chart for natural gases 
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rotect the valves 


DON’T use a wrench on the hex farther 
from the joint. A twisted body may be 
the result. 


DON’T install a valve while it is in the 
open position. The chance of twisting it 
is lessened when it is in the closed position. 


DON’T install a valve so that it will carry 
the weight, sag or expansion of the line. 
Proper supports and expansion bends or 
joints should be provided. 


DON’T cut overlength threads on a pipe 
to be screwed into a valve. The pipe 
might shoulder against the valve seat 
and injure it beyond repair. 


DON’T apply grease or paint to the end 


sip Tia a se 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 








threads of a valve. Put it on the pipe 
threads and it won’t get on the valve 
seat to collect grit or scale. 


DON’T fail to blow out a new or altered 
line. Valve seats ruined by chips or dirt 
may be the penalty. 


DON’T use a long lever and a strong pull 
on a screwed joint. A short lever and a 
few taps with a hammer are more effec- 
tive and won’t twist the valve. 


DON’T try to re-assemble a valve with- 
out full knowledge of its construction. 
Consult the catalogue and eliminate 
chances of ruining the valve or of costly 
shut-downs. 


MANUFACTURERS OF 


‘ , ~Ee * 
* " Fr a 





you've got 


DON’T try to re-assemble a valve with 
disc and stem in the closed position. A 
scarred seat and a bent spindle may be 
the result. 


DON’T force a leaking valve. Usually 
the leak is due to foreign matter on the 
seat which may be cleared by opening 
the valve part way to flush. 


DON’T use gate valve or cocks for throt- 
tling. Globes and angles are the only 
kinds of valves for this purpose. 


DON’T install automatic stop and check 
valves in any but an upright position. 
For satisfactory operation the disc and 
piston must have a gravity drop. 
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C. H. ROLAND 


graduated from the University of Tulsa in 1933 
with a B.S. degree in chemistry, after which he 
worked as a tester with the Great Lakes Pipe 
Line Company for two years—Returned to Uni- 
versity of Tulsa in 1936 and enrolled in the 
School of Petroleum Engineering, receiving aB.S. 
degree in chemical engineering in 1937—Then 
entered the University of Michigan from which 
he received an M.S. degree in chemical engi- 
neering in 1938—Became affiliated with the 
Phillips Petroleum Company in 1938, with which 
company he is now employed—After three 
years’ work in production research, he is en- 
gaged in development work—The greater part 
of his work to date has concerned the determi- 
nation, application, and utilization of equilib- 
rium constant data. 
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TABLE | 
Critical properties of natural gas constituents 
Constituent Critical temperature, | Critical pressure, 
*R. lb. per sq. in. abs. 
Air 238 , 546 
Nitrogen 227 492 
Oxygen 278 731 
Carbon dioxide 545 1072 
Hydrogen sulphide 673 1307 
-_ | 
Methane } 344 673 
Ethane.. A 550 712 
Propane 666 617 
iso-butane 734 528 
n-butane. ........ | 766 551 
Butanes (Gulf Coast) a 749 } 547 
Butanes (Mid-Continent) 744 546 
i-Pentane ae 830 | 483 
n-Pentane 846 | 485 
Pentanes. . 838 484 
Hexanes 908 443 
Heptanes (low content) . ; 1010 430 
(high content) ol Use mol. wt. and_gravity with Fig, 2 
| 
Part 1 pressure warrants added verifications of 


The Density of Natural Gases 


The compressibility factor method 
has become well established as a means 
of computing the density of natural 
gases.''* The importance of correct gas 
densities in such activities as metering 
and computing gas reserves under high 


1. Brown, G. G., Proc. N.G.A.A., p. $4, 1940, 
The Petroleum Engineer Series, 1940. 


2. Standing and Katz., A.I.M.E. Pet. Tech., 
July, 1941. 


-) 


the reliability of the compressibility fac- 
tor chart for the large variety of the 
natural gases occurring in the natural 
gas and natural gasoline industry. 
Natural gas under high pressure may 
contain small amounts of entrained 
liquid. The influence of this liquid upon 
the average density of the gas stream 
may be computed using data in the 
literature. Calculations will be present- 
ed to demonstrate the general reliabil- 
ity of the compressibility factor method 
for computation of the density of the 
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Fig. 2a. Pseudo critical pressures and temperatures for 
heptanes and heavier 


PSEUDO-CRITICAL TEMPERATURE 


PSEUDO-CR' TICAL PRESSURE 
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Fig. 2b. Pseudo critical temperatures and pressures for 
heptanes and heavier (sp. gr.) 
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T. A. MATTHEWS 


received a B.S. degree in chemistry from the 
University of Arkansas in 1935, and in 1936 
received an M.S. degree from the same institu- 
tion—Since that time he has been associated 
with the Phillips Petroleum Company in the Re- 
search Department at Bartlesville—Since 1937 
his work has been devoted to the reservoir 
engineering phase of production research. 
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Fig. 3. Compressibility factors for gas H 
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Gas 


Pseudo-critical pres- 

sure, lb. per sq. in. 

abs 670.2 668.3 652.1 
Gas gravity 0.6030 0.6550 0. 8482 





identification No. 3 No. 6 Cc 
constituent 

Nitrogen =f 7.50 
Methane 93.88 90.80 | 60.07 
Ethane 3.59 4.2: 14.77 
Propane 1.22 | 1.98 13.42 
i-Butane 0.91 1.38 1.44 
n-Butane 2.37 
Pentanes 0.30 | 0.63 0.43 
Hexanes 0.10 | 043 
Heptanes plus 0.55 
Pseudo-critical 

temperature, °R 361.1 372.7 426.6 


TABLE 2 
Analyses of gases for which deviations were measured in 
Phillips Petroleum Company laboratories 


percent 
3.75 5.84 
59.04 67.42 | 54.35 91.48 89.84 
20.37 16.75 16.32 3.71 5.07 
14.03 15.84 16.20 2.47 2.51 
0.81 5.87 2.08 1.76 
1.76 
0.24 0.91 0.26 0.62 
0.18 0.14 
0.08 
444.2 429.5 451.3 369.4 374.1 
649.1 670.7 647.9 694.2 669.8 
0.8439 0.7866 0.8870 0 6294 0.6447 


BE 
Mol F H N 0 








flowing stream even though small 
amounts of liquid may be present. 


Pseudo critical calculations. The 
compressibility factor of natural gases 
is dependent upon the pseudo reduced 
temperature and pseudo reduced pres- 
sure of the gaseous mixture. These re- 
duced conditions are the ratio of the 
absolute temperature and pressure to 
the pseudo critical temperature and 
pressure, respectively. The pseudo crit- 
ical temperature is the molal average 
critical temperature of the constituents 
in the gas mixture.» The critical 
temperatures and pressures recommend- 
ed for these calculations are listed in 
Table I. Fig. 1 is the compressibility 
factor chart for natural gases.':* 


For gases containing heptanes and 
heavier, which can be identified by 
molecular weight, specific gravity and 
boiling range, the method of Smith and 


3. Kay, W. B., Ind. Eng. Chem., Vol. 28, p. 
1014, 1936. 

4. Smith and Watson, Ind. Eng. Chem., Vol. 
29, p. 1408, 1937. 
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Watson‘ may be used to obtain the crit- 
ical properties. The question of whether 
to use the true or pseudo critical tem- 
perature and pressure for this fraction 


may arise. It has been found more con- 
venient and reliable to use the pseudo 
critical property of this fraction.” 


As the boiling range is not customa- 
rily reported on the heptanes and heav- 
ier, plots have been prepared that give 
the pseudo critical temperature and 
pressure for heptane and heavier frac- 
tions of condensates or crude oils. The 
pseudo critical temperatures are based 
on a rough relationship between the 
slope of the distillation curve of a group 
of heptanes and heavier fractions in ad- 
dition to Smith and Watson’s charts. 
The pseudo critical pressures were fixed 
by the molecular weight and specific 
gravity. Figs. 2a and 2b have been pre- 
pared based on specific gravity and deg. 
A.P.I. gravity for convenience. 

Whenever the quantity of heptanes 
and heavier are significant, the analysis 
should include the molecular weight and 
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Fig. 4. Phase relationship of a natural gas-natural gasoline mixture 


















































specific gravity of this fraction. If this 
information is available, Figs. 2a or 2b 
will give the pseudo critical conditions 
by which the mol fraction of the hep- 
tane and heavier fraction is multiplied 
when computing the pseudo critical 
temperature and pressure of the mix- 
ture. 

Experimental compressibility fac- 
tors on natural gases. Data on the 
compressibility of eight natural gases 
have been taken in conjunction with 
equilibrium determinations® and meter- 


6. Roland, Smith and Kaveler, Oil & Gas 
Journal, March 27, 1941. 








Nitrogen 


Gas identification 


Carbon dioxide 


Methane 
Ethane 
Propane 
i-Butane 


n-Butane 
i-Pentane 


n-Pentane 


Hexanes 


Heptanes plus 


pTe 


pPc lb. per sq. in. abs 
Gas gravity 


TABLE 4 


Analyses of gases for which deviations were measured 
by Prof. Stevens and Mr. Freidman 





A Bf oC D 


Mol percent 


0.81 : 
1.80 } 0.61 0.4 
84.99 94.63 85 00 94.32 

6.64 2.54 6.00 3.90 
2.67 1.46 3.32 1.17 
1.07 0.46 0.85 0.08 
0.91 0.38 1.29 0.13 
0.82 | 0.36 0.66 
0.56 
0.19 0.17 1.09 
0.10 0.62 
374 360 393 358 
658 670 664 675 
0.686 0.605 0.721 0.591 














Gas C Gas E 
140°F.pTR=1.407 | 20°F.pTR=1.095 


| 
Experi- | Calcu- Experi- | Caleu- 


mental | lated mental | lated | me 


1000 0.813 0.817 


0.477 | 0 400* 
0.742 


1500 | 0.741 | 

2000 0.707 0.710 
2500 | 0.715 | 0.712 
3000 0.745 0.743 
3500 0.788 0.786 | 
4000 | 0.837 | 0.840 | 
4500 | 0.892 | 0.895 | | 


500 | 0.904 | 0.907 | 0.641 
| 
| 


5000 | 0.949 0.956 
5500 1.007 | 1.013 





Gas F 
140°F.pTR=1.397 | 




















*Liquid phase may be present. 








TABLE 3 


Comparison of calculated and experimental compressibilities of gases determined 
in Phillips research laboratory 


Compressibility factors 


Experi- 


ntal 


0.756* | 0.803 
0.638 





Gas E 
80°F .pTR=1.231 _ 


| 
Pressure, Gas No. 3 _Gas No. 6 Gas No. 6 
Ib. per 80°F.pTR=1.496 | 80°F. pTR=1.449 | 40°F .pTR=1.342 
8q. In. | | 
abs. Experi- Caleu- Experi- | Caleu- Experi- | Caleu- 
mental lated | mental lated | mental lated 
500 0.935 0.923 | 0.921 0.916 
1000 0.874 0.861 | 0.843 0.840 
1500 0.822 | 0.809 | 0.776 0.778 | 
2000 0.790 0.777 | 0.738 0.744 
2500 0.741 0.742 
3000 } | 0.763 0.760 
3500 | 0.798 0.797 0.757 | 0.752 
4000 0.847 0.840 } 
4500 | 0.898 | 0.891 | 
5000 0.946 0.946 | 
5500 | 0.998 1.001 | 
6000 } 1.051 1.060 | 
| 
| 


! 
Calcu- 
lated 


| 0.854* 
| 0.690* 


Gas H | Gas H 
30°F._pTR=1.103 | 80°F.pTR=1.215 








Gas C 


| 20°F. pTR=1.125 


Experi- | Calcu- 
mental lated 

0.737 0.791* 
0.559 0.508* 
0.438 0.422* 
0.489 0.472* 


0.566 | 0.557 
0.645 0.636 
0.723 0.719 
0.802 0.800 
0.882 0.885 
0.962 0.965 


Gas E 
_M0°F.pTR=1:370 








Experi- | Caleu- 
mental | lated 
0.880 0.894 
0.753 0.796* 
0.651 0.718* 
0.631 0.684* 
0.657 0.690* 
0.706 0.718 
0.762 | 0.768 
0.825 | 0.822 
0.888 0.880 
0.957 | 0.941 

| 

} 

! 





Experi- | Caleu- Experi- | Caleu- Experi- | Calcu- 

mental | lated mental | lated mental lated 
500 0.906 | 0.906 0.710 0.785* | 0.822 0.851* 
1000 0.818 0.816 0.532 0.410* | 0.651 0.655* 
1500 | 0°743 | 0.744 0.423 0.383* | 0.537 0.535 
2000 0.708 0.706 0.476 0.452* | 0.543 0.542 
2500 0.714 | 0 708 0.557 0.543 | 0.598 0.598 
3000 0.743 | 0.732 0.640 0.632 0.668 0.663 
3500 | 0.784 | 0.772 | 0.722 | 0.716 | 0.738 | 0.732 
4000 0.834 0.825 0.803 0.802 0.808 0.794 
4500 0.889 0.880 0.886 0.890 0.880 0.887 
5000 | 0.941 | 0 936 0.968 0.973 0.951 0.960 
5500 1.011 0.997 | 

} | \ 
Gas N Gas O } Gas O 
100°F .pTR = 1.516 60°F .pTR = 1.390 | 100°F .pTR=1.497 | 
Experi- | Caleu- Experi- | Calcu- Experi- | Calcu- 
| mental | lated mental lated mental lated 
500 | 0.931 | 0.931 0.901 | 0.901 0.923 0.925 
1000 0.864 | 0.870 0.805 0.815 0.852 0.861 
1500 | 0.809 | 0.820 | 0.734 | 0.739 | 0.797 | 0.807 
2000 0.784 0.788 0.696 0.701 0.767 0.775 
2500 0.783 0.775 0.697 0.703 0.763 0.772 
3000 | 0.799 0.790 0.728 0.728 0.779 0.790 
3500 | 0.828 0.818 0.771 0.770 0.806 0.820 
4000 | 0.864 0.855 0.818 0.824 0.844 0.860 
4500 0.906 0.893 0.870 0.880 0.887 0.905 
5000 | 0.951 0.940 0.924 0.938 0.932 0.953 
5500 | 0.997 0.988 0.976 0.997 0.981 1.005 
' 


Gas H 
140°F.pTR= 1.350, 


Experi- | Calcu- 
mental lated 
| 0.889 | 0.897 
| 0.77 0.782 
| 0.688 0.704 
0.660 0.666 
| 0.679 0.678 
0.723 0.714 
0.774 | 0.765 
0.832 0.827 
| 0.893 0.892 
0.958 0.955 
| 


Gas C 
80°F .pTR =1.266 
Experi- | Caleu- 
mental | lated 


0.845 | 0.866 
0.700 0.732* 
0.603 | 0.628* 
0.586 0.612* 
0.620 | 0.632 


0.677 | 0.684 
0.738 0.742 
0.803 0.810 
0.869 0.880 
0.934 0.952 
1.000 1.022 
| 
Gas F 


80°F .pTR = 1.257 


Experi- Caleu- 
mental | lated 
0.850 0.862 
0.704 0.720 
0.600 0.607 
0.578 0.586 
0.616 0.616 
0.670 0.664 
0.732 0.727 
0.794 0.792 
0.862 0.862 
0.928 0.931 
1.000 1.000 


Gas N 
60°F .pTR =1.408 


| 
Experi- | Calcu- 
mental | lated 


909 | 0.912 


0 

0 

0 

0 

0 

0.740 0.733 
0 0 
0 

0 

0 

0 
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ing problems. The apparatus consisted 
essentially of an equilibrium cell in a 
constant temperature bath connected to 
a volumetric mercury pump. Gas under 
pressure was placed in the cell and a 
series of pressure-volume measurements 
were made by increasing and decreasing 
the volume of the mercury in the cell. 
The pressures were observed with cali- 
brated Bourdon tube gauges connected 
in the mercury line. The gas in the cell 
was expanded to atmospheric pressure 
for final measurement at which condi- 
tion it was assumed to be an ideal gas. 
Table 2 lists the analyses of the eight 
gases that were examined at tempera- 
tures from 20 to 140°F. and at pres- 
sures to 5500 lb. per sq. in. Table 3 lists 
the compressibility factors at 500 lb. 
intervals for each isotherm investigated. 


In addition to these new data, Harold 
Vance of Texas A. and M. College sub- 
mitted data to the N.G.A.A. Commit- 
tee that A. B. Stevens and Lee Freidman 
had obtained on four natural gases.’ 
These data were taken on a modified 
Burnett apparatus requiring only pres- 
sure measurements. Table 4 gives the 
analyses of the four gases for which 
compressibilities were measured. Table 
5 lists the compressibility factors at 
500 Ib. intervals. 

Comparison of experimental and 
calculated compressibility factors 
for natural gases. The compressibility 
factor plot extended to a reduced pres- 
sure of 15 or to about 10,000 Ib. per sq. 
in. has been shown to be reliable based 
on the data previously available.? Over 
the pressure range of atmospheric to 
3000 Ib., the plot was based primarily 
on data published by Sage, Lacey, and 
coworkers.° The reliability of this chart 
was demonstrated by comparing it with 
the data available at that time. Table 6 
gives a comparison of compressibility 
factors for 16 gases in equilibrium with 
crude oils at pressures up to 8200 lb. 
These data were used to extend and cor- 
rect the chart above 3000 lb. 


5. Sage and Lacey, Series publications in Ind. 
Eng. Chem. and A.P.I., 1933 to date. 

7. Stevens and Freidman, Private communica- 

tion by Prof. Vance, 1942. 
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here are many ways oil producers can save 
steel. And one of the most practical is by adopting 


a long range material conservation program. * 


When this country’s 200,000 stripper wells went on the 
beam several years ago, small bore metal-to-metal preci- 
sion pumps were not available. Consequently, to compen- 
sate for progressive loss of operating efficiency, pumps of 
extra size and weight were specified. Now that production 
has materially declined, the continued use of these old over- 
size and overweight pumps is putting an unwarranted strain 
on old, worn pumping units and surface equipment, which 
will necessitate their replacement much sooner than would 
be the case if small, efficient pumps were used. And this sur- 
face equipment involves a far greater quantity of steel than 


the pumps themselves. 


Help your country -and actually save money by junking 


old, complicated, inefficient pumps and running “Petrol A” 


FLUID PACKED PUMP CO. 


MAIN PLANT: LOS NIETOS, CALIF. 


Pumps in low production wells for peak pumping efficiency. 




































Simplification of the design and reduction in the number 
of parts of “Petrol A” Pumps reduces the weight 75% in 
comparison with other pumps for stripper wells. This means 
that the steel in an old, heavy, complicated pump is suffi- 
cient to make four new “Petrol A” Pumps, or to make one 


new Petrol A” and provide three times its weight for defense. 


“Petrol A” rod type pumps can be anchored to old liner 
barrels without pulling tubing and can be made to run in 
142” insert tubing. Made in top and bottom lock types. See 
our nearest distributor or send for field representative. Save 


first and last cost—save steel for defense. 


1. Save steel by keeping surface equipment running 

4 longer! Small bore precision metal-to-metal pumps reduce 

1 the load. 

2. Buy the pump with the least steel in it! Steel saved 
here builds tanks, guns, ships and planes. 

3. Reduce power consumption with the right sized 

pump! Power is as vital to the war effort as material. 


*Flupece “Improved Inserts,” “Volume Producers” ond 
“Producers” contoin much less steel than other pumps of 
equivolent copacity. In fields where metal-to-meto! pumps 
ore not necesory, “Flu-Ring” ond “Flu-Cup” pumps with 


HUNT BUILDING, TULSA, OKLAHOMA; 6006 NAVIGATION BOULEVARD, HOUSTON, TEXAS; TEXAS  § combinction plungers offer enother woy for the extensive 





BANK BUILDING, DALLAS, TEXAS; NATIONAL SUPPLY COMPANY STORES, ILLINOIS FIELDS conservation of stesl. 


OlL WELL 































PUMP MANUFACTURER 








lhe experimental data on the 12 nat- 
ural gases of Tables 2 and 4 are com- 
pared with the values read from Fig. 1 
at the corresponding pseudo reduced 
temperatures and pressures on Tables 3 
and 5. A casual inspection of the ex- 
perimental and calculated values indi- 
cates a substantial discrepancy for some 
of the gases at low temperatures and at 
pressures to 2000 Ib. per sq. in. Fig. 3 
is a plot of the experimental data for 
gas H and is typical for the higher grav- 
ity gases. The sharp break in the 30°F. 
isotherm and the straight line at higher 
pressures can only be interpreted as in- 
dicating complete liquefaction at 1600 
lb. and 30°F. At lower pressures at 
30°F. as well as at some pressures on 
the 80°F. isotherm, two phases prob- 
ably were present in the equilibrium cell. 
Accordingly the low temperature and 
relatively low pressure values at which 
liquid was likely to be present were 
marked with an asterisk on all gases. 

Enough data are now available to 
gather some statistics on the accuracy 
of the compressibility factor plot as 
compared with the data. Table 7 is a 
summary of the errors for comparisons 
in Tables 3, 5, and 6 and for those pre- 
viously reported’ on the Rio Bravo gas.*® 
The temperature range represented by 
these data is from 20 to 280°F. The 
pressure range is atmospheric to 8220 
lb. The gases range from 0.591 to 1.074 
specific gravity referred to air, and con- 
tain up to 7.5 percent nitrogen and up 
to 1.8 percent carbon dioxide. 

The several averages for the errors 
are listed in Table 7 but the two sig- 
nificant numbers are a numerical aver- 
age error of 1.2 percent and an algebraic 
average of minus 0.16 percent for 231 
points of comparison. The chart, Fig. 1, 
gives close to true mean value for these 
29 natural gases and has an average 
deviation about in line with the usual 
accuracy of experimental data and the 
calculations. The points believed to be 
in the two phase region in Table 3 were 
not included in the average or max- 
imum. A maximum error as high as 7 
percent has been found to occur al- 
though a part of this discrepancy may 
be attributed to errors in experimental 
results as well as to the compressibility 
chart. 

Density of natural gases in the 
two-phase region. The experimental 
compressibility factors for the two- 
phase range in Table 3 did deviate con- 
siderably from the calculated values but 
gave rather close agreement at higher 
pressures when in the compressed liquid 
region. To study the use of the com- 
pressibility factor for density calcula- 
tions in the high-pressure two-phase 
region, data on a natural gas-natural 


8. Sage and Reamer, Trans. A.I.M.E., p. 179, 
Vol. 142, 1941. 

9. Katz and Kurata, Ind. Eng. Chem., Vol. 

32, p. 817, 1940. 
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gasoline mixture were used.° The phase 


on the overall density is of special inter- 
diagram for the mixture is given by Fig. 


est in meter calculations. 








4 and includes the regions likely to be Epitor’s Note: This article will be 
encountered in high-pressure gases. The — continued in an early issue of The Pe- 
effect of a small amount of liquefaction troleum Engineer. — 
TABLE 5 : 


Comparison of calculated and experimental compressibilities of gases determined 
by Stevens and Freidman at Texas A. and M. College 


Compressibility factors 


Pressure Gas A Gas A Gas A ‘Gas B Gas B 
Ib per 200.7°R. TR=1.77 | 113.4°F. TR=1.53 | 88.3°F. TR=146  150°F. TR=1.70 | 10°F. TR=1.58 
sq. in. } | 


abs. Experi- | Calcu- Experi- | Caleu- Experi- | Caleu- Experi- | Caleu- | Experi- | Caleu- 

mental lated mental lated mental lated mental lated | mental | lated 
500 0.960 0.960 0.925 0.929 0.902 0.915 0.954 0.954 | 0.940 0.937 | 
1000 0.927 0.928 0). 862 0.865 0.823 0.844 0.913 0.915 | 0.889 0.885 | 
1500 0.900 0.901 0.811 0.821 0.756 0.785 0.879 0.884 | 0.845 | 0.842 
2000 0.884 0.887 0.778 0.788 0.725 0.749 0. 867 0.874 | 0.823 0.820 
2500 0.882 0.880 0.772 0.787 0.728 0.749 0.870 0.855 | 0.822 | 0.806 
3000 0.891 0.893 0.797 0.802 0.755 0.771 0.881 0.863 | 0.834 | 0.822 
3500 0.910 0.912 0.821 0.837 0.787 0.807 0.898 | 0.887 0.854 0.848 

Gas B Gas C Gas C Gas C } Gas D 


85°F. TR=1.52 199.7°F. TR=1.68 | 152.4°F. TR=1.56 _S8i°F. TR=1.38 | 150°F. TR=1.71 








Experi- | Caleu- Experi- Caleu- Experi- | Caleu- Experi- | Caleu- | Experi- | Caleu- 

mental lated mental lated mental lated mental lated mental lated 
500 0.929 0.929 0 960 0.951 0.947 0.935 0.918 0.899 | 0.958 | 0.956 
1000 0.869 0.868 0.929 0.910 0.903 0 876 0 842 0.809 | 0.925 0.918 
1500 0.819 0.814 0.906 0.878 0.868 0.833 0.777 0.731 | 
2000 0.789 0.787 0.892 | 0.856 0.848 | 0.806 0.742 0.692 
2500 0.787 0.782 0.890 | 0.849 0.843 0.800 0.739 0.700 
3000 0.802 0.799 0.899 0.860 0.853 0.815 0.765 0.726 
3500 0.827 0.825 0.916 0 881 0.877 0 841 0.802 0.770 

Gas D Gas D 
110°F. TR=1.60 90.6°F. TR=1.54 
Experi- = Caleu- Experi- | Calcu- 


mental lated mental lated 


500 0.939 0.940 0.929 0.934 
1000 0.895 0.890 0.875 0.875 








TABLE 6 


Comparison of experimental and calculated densities of hydrocarbon gases 
by Standing ard Katz 



































Pressure, Experimental Pseudo Pseudo Calculated 
Run No. | lb. persq. | Temp., compress- Gravity reduced reduced Experimental density 
in. abs. “v. ibility Air=I_ | pressure | temperature density, Fig. 1, 
factor \lb. per cu. ft.\Ib. per cu. ft. 
A-5 1000 | 120. | 0.870 | 0.659 1.50 | 1.55 3.52 3.50 
A-41 1600 120 0.826 | 0.671 2.42 1.54 6.06 6.12 
A-l 3185 | 120 | 0.810 | 0.766 | 487 | 1.47 14.0 14.4 
A-2 5270 120 | 0.970 | 0.840 8.09 | 1.41 21.2 20.8 
A-3 8220 120 1.358 0.899 12.7 | 1.37 25.2 25.2 
B-I 2920 250 | 0.884 0.766 | 4.44 | 1.77 9.61 9.55 
C-2 } 1010 120 0.852 | 0.629 | 1.50 | 1.59 3.47 3.31 
C-1 } 2880 | 120 =| 0.777 0.736 4.35 | 1.48 12.7 12.7 
C-31 | 5330 120 | 1.031 1.04 | 836 | 1.29 25.0 | 25.5 
D-1 4330 | 120 | 0.865 0.876 | 6.70 | 1.37 20.4 | 20.2 
F-l | 4195 | 120 0.879 0.736 | 6.34 | 1.48 16.3 | 16.3 
F-1 3185 | 250 | 0.925 | 0.915 4.90 1.69 12.0 12.8 
F-2 4310 | 250 | 0.931 | 0.985 | 6.72 | 1.60 17.3 | 17.3 
F-3 | 5530, | | 250 | 2.081 | 1.07, | 8.72 | 1.55 21.8 | 21.6 
G2 | 3485 | 35 | 0.737 | 0.926 | 5.41 1.14 23.9 | 24.2 
G-3 | 4970 | 35 | 1.008 1.074 7.86 1.08 28.9 | 28.6 
| 
TABLE 7 
Summary of comparison between calculated and experimental 
compressibility factors 
No. of Total Average | Maximum 
Gases investigated | points of percent percent percent 
comparison error error | error 
Eight gases in Phillips laboratories. 68 +70.50 +1.04 | +3.4 
| 72 —58.70 —0.87 | — 2.6 
Four gases in Texas A. and M. laboratory. | 24 +26.99 +1.35 | +3.9 
: : 36 —85. 83 —2.38 |§ ~—6.7 
Sixteen saturated gases by Standing and Katz (2)...... 10 +12.90 +1.29 | +6.7 
6 — 9.76 —1.63 | — 4.6 
The Rio Bravo gas by Sage and Reamer (8)............. | 13 + 8.03 +0.62 + 1.6 
2 — 1.46 —0.73 — 0.9 
29 gases total: } | 
SINR 5:05 vitnb 9 os sislav rahe Se Rew oN eee 115 + 118.4 +1.03 | 
Negative errors........ idle ack onpiedeasis apalee nares 116 — 155.8 —1.34 | 
SR ee AoE pee 231 274.2 1.19 
I oc cencasdclnescurav-decadenaokwn _ — 37.4 —0.16 
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control instruments, war plants could not main- 
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tion for a single day! It's vitally important to 
keep every instrument in your plant operating 
at top efficiency for the duration! 
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HE principles involved in the 
j et protection of tank farms 
are identical with those involved in the 
protection of any other submerged or 
buried structure. Just as in the case of 
pipe lines and other structures, how- 
ever, the application of these principles 
to different tank farms creates different 
problems. This article concerns the ap- 
plication of cathodic protection to a 
large tank farm in the Gulf Coast 
area of Texas. 

Decision to install cathodic protec- 
tion equipment at this station was 
reached during the latter part of 1940. 
A number of tank bottoms had re- 
quired replacement due to a combina- 
tion of internal and external corrosion. 
It was the large number of leaks in 
the tank farm lines and the high cost 
of repairing and maintaining these lines, 
however, that hastened the decision to 
apply cathodic protection. As other 
companies had reported the successful 
application of this form of protection 
to tank bottoms', it was not deemed 
necessary to conduct preliminary tests 
to determine the feasibility of its ap- 
plication. 

A study of the layout of this station 
with respect to the tanks and their 
connecting pipe lines showed that a 
symmetrical arrangement of units 
could be readily achieved so that, in 
most cases, one source of direct current 
and its ground bed could be centrally 
situated with respect to eight tanks. 
This arrangement is illustrated on the 
accompanying diagram (Fig. 1) of the 
tanks, oil lines, and cathodic protection 
units for units No. 1, 2, 3, 4, and 5. 
The arrangement of units No. 6, 7, 8, 
and 9 is different because of the dif- 
ferent tank arrangement and because 
of more favorable ground bed loca- 
tions. 


Current Requirements 


Preliminary tests in which current 
from batteries was impressed on tanks 
that were electrically insulated from 
their connecting oil lines had indicated 

*Presented at meeting of Cathodic Section, Petroleum 
ua Electrical Association, Shreveport, Louisiana, 


1“«Cathodic Protection of Tank Bottoms,” by Donald 
H. Bond, The Petroleum Engineer, March, 1940. 
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Cathodic Protection of Tank Farms’ 


xp Gulf Coast installation demonstrates that tank farms can be 


successfully protected at a moderate power cost 


by KR _Al ,, 


Senior Corrosion Engineer, Humble Pipe Line Company 





R. A. BRANNON 


studied chemical engineering and business ad- 
ministration at the University of Texas, gradu- 
ating with a B.B.A. degree in 1928—Entered 
employ of Humble Pipe Line Company that year 
and has worked since on corrosion problems 
connected with the construction and mainte- 
nance of pipe lines and related structures. 





that about 10 amp. was needed to pro- 
tect a 55,000 bbl. tank. 


On this basis, 600 amp. of current 
would be required to protect the 63 
tanks on the farm. There is a total 
of more than 28 miles of connecting 
oil lines on the farm varying from 2- 
in. to 16-in. diameter, the majority 
of them 8-, 10-, and 12-in. To supply 
protection to these lines and to portions 
of the incoming and outgoing lines, it 
was decided that the equipment in- 
stalled should have a capacity of 1100 
to 1200 amp. It seemed reasonable to 
assume that this amount of current 
could be obtained from 9 or 10 units. 


The ground beds were constructed 
first so that tests could be run to de- 
termine their resistance and thus to 
determine the voltage that would be 
required in the units to obtain the 
desired current. Tests of the ground 
beds indicated that, with two or three 
exceptions, the resistance was quite 
low and it was believed that the beds 
having higher resistances could be 





P 644.623. 





modified so that they would be satis- 
factory. Order was therefore placed 
for seven 10-volt, 120-amp. single- 
phase, forced-draft, copper-oxide recti- 
fiers and for two 10.5-volt, 130-amp., 
single-phase, forced-draft, copper-oxide 
rectifiers. These rectifiers have a com- 
bined capacity of 1100 amp. 

The installation was completed and 
placed in operation in May, 1941. An 
idditional amount of metal was added 
to the ground beds of Units No. 6, 7, 
and 9, to reduce their resistance and 
numerous bonds were installed around 
joint coupling and insulating couplings 
in the pipe lines. These adjustments 
were completed and a survey of the re- 
sults of operation of the system was 
made during February, 1942. 


Results of Survey 


The survey included metal-to-earth 
potential measurements at four points 
around each tank, and on the connect- 
ing pipe lines at various points. Meas- 
urements of the current flowing from 
each of the tanks and at various other 
points on the pipe lines were also 
made. The results of the survey are 
shown on Fig. 1. The potential meas- 
urements were made with a potentio- 
meter type voltmeter and a copper 
sulphate electrode. Negative potential 
values of 0.80 volt or more are con- 
sidered adequate to protect pipe lines, 
but values of 0.85 volt are desired for 
tanks, and it is believed that values 
of 0.90 volt should be maintained if 
practicable. It is not desirable here to 
go into the matter of potential values 
required for protection but various 
investigators’: *» * have indicated that 
under certain conditions negative 
potential values considerably in excess 
of 0.8 volt are required. For tank bot- 
toms some allowances should be made 
for the fact that measurements can 
be made only around the edge of the 
tank and values near the center may 
not be the same as those measured. 

As may be seen from Fig. 1, the 
lowest negative potential value meas- 


2«Some Current Density Potential Curves for Steel,”’ 
by Walter F. Rogers, Electrical News, December, 1941 
3««Soil Corrosion and Pipe Line Protection,” by Scott 
Ewing. Book available from American Gas Association, 


420 Lexington Avenue, New York, New York 
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A LITTLE EXTRA CARE WILL GIVE YOU A LOT OF EXTRA 





SERVICE FROM YouR IDSAL, eee 





oe 
7 


Keep your pumps clean at all times. Clean pumps operate better 
and are easier to service than those which are muddy and 
begrimed. 


2. Pumps should be securely anchored on firm, level foundation 
with special attention given to drive sheave alignment. 


3. Keep slush pit adjacent to pump suction pipe free of sand, shale 
and other debris. Gas-cut mud greatly reduces pump efficiency. 
Lowest possible suction lift is very desirable to maintain full 
pump effectiveness. 


4. Mud line from pump to stand pipe should be kept as free as 
possible of short bends to reduce friction and turbulence in the 
mud stream. 


5. Use correct weight and quantity of oil in gear case. Frequency 
of oil change is dependent on consumption. Oil should be 
changed at least twice a year however, to remove condensate 
and other foreign material that might get into the power end of 
the pump. 

6. All bearings should be greased at least once every 24 hours 
with a good grade of light bearing grease. 


~ 


All Ideal Pumps are equipped with an extra intermediate cham- 
ber between the power and fluid end to minimize possibility of 
drilling fluid entering power end. The fluid end of this cham- 
ber is provided with a close fitting cast iron seal around the 
piston rod. The lock nut at the junction of the piston rod and 
the intermediate rod is equipped with a steel baffle plate and 
the power end of this intermediate chamber is equipped with 
an oil seal on the intermediate rod. These two seals and baffle 
plate, if kept in good condition, prevent mud entering the power 
end which obviously would cause rapid crosshead and gear wear. 


8. Keep all stuffing box glands evenly adjusted with only sufficient 
pressure to prevent leakage. Worn bushings should be replaced 
to preclude extrusion of packing. 


9. When changing or replacing liners or liner sleeves, the three 
liners adjusting set screws in each cylinder head must be 
backed off, otherwise crimping of new liner may result. Liner 
sleeves should be changed each time a new liner is installed. 
Never remove liners by employing power of the pump to push 
the liner out of the fluid cylinder. Always use a liner puller for 
this operation to preclude possible costly damage to power end. 


10. All strainers on Ideal Pumps should be kept clean at all times 
to assure free flowages. 


11. Fluid valves, inserts and seats should be frequently inspected 
as valve and seat service can be greatly extended by renewing 
inserts. Neglect in this respect may permit valve seats to be- 
come cut or worn to the point where fluid end of pump may 
be seriously damaged. Don’t fail to check valve cover gaskets 
to see that they extend 1/16-inch or more beyond grooves in 
caps. 


12. The use of worn pistons in new liners is often a contributing 
factor to premature liner wear. Priming the pump prior to 
starting will add greatly to the life of liners and pistons. A tube 
of lubricant is furnished with each new Ideal piston for appli- 
cation to rubber surface of piston at time of installation to 
prolong life of the rubber and to lubricate piston between 
starting of pump and time of fluid pick-up. Oil or grease should 
never be used for this purpose as it is extremely injurious to 
rubber and has no lasting effect. 


13. Loose pistons permit washing action between piston rod and 
piston. Keep piston rod nuts tight to prevent this unnecessary 
damage. Also check intermediate rod lock nuts for tightness. 


14. Pumps should be equipped with dependable relief valve. If 
shear type valve is used, welding rod or wire should not be 
substituted for proper size pin as this material seriously affects 
accurate operation of the valve. 


When making pump repairs.or replacements insist on Genuine Ideal Pump Parts as a guarantee 
for continued efficient performance. 





THE NATIONAL SUPPLY COMPANY 


Executive Offices: Pittsburgh, Penna. - General Sales Office: Toledo, Ohio + Division Offices: Fort Worth, Texas; Tulsa, Okla.; 


Torrance, Calif. Export: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y., U.S. A.; 


River Plate House, 12 South Place, London, E. C. 2, Limited Liability. 
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ured on a tank at this station was 0.80 
volt and most values were 0.90 volt. 

The current density values measured 
at this tank farm are interesting. In 
one case a current drainage of 1.8 
amp. from a 55,000 bbl. tank created 
satisfactory metal-to-earth potentials. 
This amount of current gives an 
average current density of 0.17 ma. 
per sq. ft. of metal surface. The highest 
current density measured was 2.7 ma. 
per sq. ft. on a tank that was collect- 
ing 27.8 amp. The metal-to-earth 
potential on this tank, as well as on a 
number of others, had unnecessarily 
high negative values. The average 
current on the tank bottoms for the 
entire tank farm was 0.88 ma. per 
Sq. ft. 

During the period of the survey, 
. the rectifiers had a combined output of 
938 amp. Of this amount, 541 amp. 
or 57.7 percent was collected on the 
tank bottoms, 100 amp. or 10.7 per- 
cent was collected on the incoming 
and outgoing pipe lines, and 297 or 
31.6 percent was collected on the 
tank farm lines. 

The potential measurements indi- 
cate that adequate protection is being 
obtained on all the tank bottoms and 
on all the tank farm lines except for 
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a few areas where there is considerable 
congestion of the lines. Complete pro- 
tection is also obtained on approxi- 
mately 26 miles of the incoming and 
outgoing lines. It is hoped that adjust- 
ment of the negative bonds and per- 
haps a wider distribution of certain 
of the ground beds will result in a 
more even distribution of potential on 
the tank farm lines. 


Effectiveness of System 


The best measure of the effectiveness 
of a system of protection is the change 
in the rate at which corrosion fail- 
ures occur. Considerable time will be 
required to determine the effect upon 
the tank bottoms, but results are al- 
ready apparent on the tank farm lines. 
Pit hole leaks had occurred on these 
lines at the average rate of six a month 
since the beginning of 1938. During 
the six months ending April 1 of this 
year, 12 pit hole leaks occurred, an 
average of two a month. The leaks 
were thus reduced by 6674 percent. 
This pit hole-time relationship is shown 
in Fig. 2. It is expected thas this curve 
will flatten out into an almost hori- 
zontal line after the pipe that was 
extremely badly pitted before protec- 
tion was begun fails, and is repaired. 








PBB PEI EEE PIP IOP 


Fig. 2. Pit hole-time relationship 
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Cost of Operation 


The cost of operation of the systems 
has been very reasonable thus far. No 
trouble has been experienced with the 
equipment and the ground beds have 
not required any treatment such as 
watering or salting. The power demand 
created by the operation of the system 
is approximately 14 kw. and results in 
the consumption of 10,000 kw-hr. 
per month. In this case a considerable 
amount of auxiliary power is purchased 
at the station and the cathodic pro- 
tection load was added at the lowest 
step on the rate schedule. 

One factor that is of considerable im- 
portance in keeping the power require- 
ments at a low value is the low resist- 
ance of the ground beds. The ground- 
bed arrangement shown in Fig. 1 from 
Units 1, 2, 3, 4, 5, and 8 has been par- 
ticularly effective. The resistance of 
these beds varies from 0.054 ohm to 
0.095 ohm. This low resistance obvi- 
ously is due to the fact that the bed is 
divided into two parts with one part 
on each side of the pipe lines to which 
the negative connection is made. The 
soil resistivity, as determined by means 
of a Megger ground resistance tester, 
is about 500 ohm per cu. cm. at the 
ground bed depth of 5 ft. in the vicin- 
ity of the ground beds. As this soil 
resistivity is not unusually low, the 
lower current density in the soil in the 
immediate vicinity of the ground bed, 
resulting from its division into two 
parts, apparently has considerable effect 
on the overall resistance of the ground 
beds. 

It may be be noted that tanks situ- 
ated near the ground beds collect sev- 
eral times as much current as those 
farther away and that the metal-to- 
earth potentials have unnecessarily high 
negative values. This suggests that a 
saving in power probably could be ef- 
fected by installing a larger number of 
smaller sources of direct current and a 
larger number of ground beds more 
widely distributed throughout the tank 
farm. It is not believed that modifica- 
tion of this installation would be justi- 
fied, but this factor will be considered 
in the case of future installations. 


Conclusion 


It may be concluded that tank farms 
can be successfully protected at a mod- 
erate power cost. It appears from our 
experience so far that tank bottoms 
can be protected in the Gulf Coast area 
with a current density of approximate- 
ly 1 ma. per sq. ft., but this figure may 
have to be revised upward during the 
hot, dry weather of summer. It is be- 
lieved that equipment capable of pro- 
ducing considerably more current than 
needed for this current density should 
always be installed. 
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STURDYBILT pre-fabricated, demountable TOOL HOUSE with 
Johns-Manville fireproof Flexboard side walls and roof. It is another 
Product of the research and development section of Southern Mill. 
Built to withstand rough oil field handling and use. Crated for easy 
handling. Doors and windows hung and hardware installed. Can be 
set up and ready for use in one hour. Size shown, 8’ x 10° x7’. 














SOUTHERN MILL & MANUFACTURING CO. 


Wichita, Kansas TULSA, OKLAHOMA Longview, Texas 


For a Complete Housing Project or just 
a Tool House choose STURDYBILT 





Economical, pre-fabricated, demountable houses 
for oil country use. Sturdily constructed, yet 
providing attractive, comfortable, permanent or 


temporary homes. 


Constant technical research in design and appli- 
cation of materials has produced houses for 
every oil field use, that are economical to buy. 
They are mill cut from dimensional timber 
without waste. All operations, aside from assem- 
bling, are done by accurate machinery at low 
cost. Construction can be carried forward with 
speed and economy, as the houses are delivered 


complete to the erection site. 


STURDYBILT Lease Houses, Bunk Houses, 
Field Offices, Warehouses and Garages, in all 
standard and special sizes, are available. Floor 
plans and quotations will be sent promptly on 


request. 


























HARPER GOFF 


has distinguished himself since America entered 


the war by designing and supervising camou- 
flaging of factories on the West Coast—For the 
last three years, while carrying on as set de- 
signer and illustrator for Warner Brothers pic- 
tures, Goff has studied camouflage in associa- 
tion with Lieut. Robert Gillespie, U. S. Army 
Engineer Corps—Within 72 hours after Pearl 
Harbor, Goff, Lieutenant Gillespie, Bert Teitle- 
baum, head of Warner Brothers art depart- 
ment,and Arthur Kooken, Warner's chief drafts- 
man, had organized the famous Warner Broth- 
ers camouflage unit—Born at Fort Collins, Colo- 
rado, in 1911, Goff is a tireless worker—He 
has exhibited water colors in many galleries— 
One of his paintings is owned by Mrs. Franklin 
D. Roosevelt, two by the O.E.M. Bureau of 
Information, and one by the American Red 
Cross. 





WO hours’ flying time from our 

West Coast, dawn is breaking over 
the ocean’s rim. On the aircraft carrier 
that flies the flag of the Rising Sun, the 
flight commander is giving final instruc- 
tions as the ship maneuvers into the 
wind. 


On the west side of Greenhill, look 
for two Greek Theatres in the center of 
a large recreation park. Bomb anywhere 
in the recreation park, but particularly 
those Greek Theatres. To your places!” 


And that’s how much good it would 
do to camouflage one target with an- 
other just as visible. Just one recon- 
naissance flight in search of the Green- 
hill Manufacturing Company—granted 
that the enemy knows its general loca- 
tion—would reveal the incongruous ar- 
rangement of Greek Theatres and 
tennis courts that disguised respectively 
the huge, vital storage tanks, and the 
more spread-out manufacturing plant, 
distillery, etc. 
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Camouflaging the Industrial Plant 


From Aerial Attack 


lene x$ Successful protection by camouflage does 





confuse. 


Perhaps the writer has used an ex- 
aggerated example, but it is indicative 
of some of the rationale that must lie 
behind every single camouflage job that 
has been, or now is, quietly under way 
in America. 

To call camouflage a science may be 
correct, but it is more than science—it 
is an art, with a definite technique. It 
may properly be called the “architec- 
ture of concealment.” It is decidedly a 
tailor-made job—custom-built to the 
last detail. 

During the nine months since Pearl 
Harbor, a handful of artists and engi- 
neers have been spending their days and 
most of their nights devising effective 
means of concealing West Coast defense 
plants from the eyes of the enemy. 
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by Ha rper Goff 


not necessarily mean the hiding of a plant 
from enemy eyes; an important aim is to 





As a member of this group, the writer 
has seen professional interest in camou- 
flage grow from the stage of scattered 
individual effort by a single designer 
here and there, to a group effort; thence, 
to a series of organized camouflaging 
units. It was a rapid transition—but no 
more rapid than the gathering hunger 
for knowledge displayed by industry at 
large toward this architecture of con- 
cealment. 


The information that these camou- 
fleurs have gained constitutes neither 
professional nor government secrets, for 
their use belongs to every industry that, 
in wartime, wants to protect its valu- 
able assets and products for the Nation’s 
continued use, through the passive de- 
fense of concealment. 





Fig. 1. 


Vertical view of hypothetical manufacturing center, showing numerous 


bombing targets. Altitude considerably less than customary for enemy bombing 
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Long ago, Jarecki adopted a 
policy of testing each valve far 
beyond its working pressure rating. 

Today that policy is paying 
extra dividends in the form of extra 
life and performance. 


At a time of critical materials 
and priority restrictions, Jarecki 
customers are drawing upon the 


reserve of service and enjoying the 


bonus of reliability built into every 


valve bearing the Jarecki mark. 


JARECKI « * 


MANUFACTURING COMPANY 


“Since 1852”’ 











Fig. 2. Same view as in Fig. 1 after low visibility camouflage paint (disruptive 
camouflage) has been applied. Alteration is sufficient to confuse bombardier 
from altitude of 20,000 ft. or more 
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Each Job Individual 


There is no opportunity to employ 
mass production methods in the design 
of camouflage. It is not like a ready-cut 
home or pre-fabricated fence that can 
be bought by the yard and installed ac- 
cording toa page of printed instructions 
and accomplish its mission equally well 
wherever or by whomever it is installed. 
It would be nice if the plant executive 
could phone his maintenance depart- 
ment and instruct them to order 20,000 
sq. ft. of camouflage material and roll 
it over the factory like a carpet, thus 
removing his plant from the landscape 
as far as visibility is concerned. 

On the contrary, local conditions of 
the terrain—for instance, nearness to 
the seashore, with its change in actinic 
light—make it necessary for each job of 
camouflage to be given individual and 
specialized attention. 

The camoufleur or designer is the 
man who formulates the scheme or 
manner in which each separate plant is 
to be obscured. In our opinion, he should 
be on the spot and familiar with the 
operations of the factory under trans- 
formation. He must understand the 
manner of living of the people in ad- 
jacent territories. He must see with his 
own eyes traffic problems and points of 
congestion, and should observe from the 
air the organic structure in the earth, 
which weaves itself like a tapestry across 
the map. 

Further, the camoufleur must be fa- 
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miliar with the type and construction 
of buildings surrounding the factory. In 
our work, we feel we must know what 
kind of foliage grows in the immediate 


area—when it is in full leaf—when the 
branches are naked—when the sun and 
fog and rain are most likely to bring 
about the critical condition of exagger- 
ated visibility. 

Clearly, all sections of the nation are 
not alike in soil, topography, and foli- 
age. It is impractical for a designer, 
working in one city, to direct camou- 
flage theory and procedure for defense 
plants in a variety of local scenery scat- 
tered from Seattle to Boston, and from 
Pensacola to San Diego. 

Perhaps among the most important 
weapons of concealment architecture 
are color and texture. Use of special 
paints compounded for low visibility 
and other factors to be later discussed, 
plus nets, artificial and natural foliage, 
earth, and a vivid imagination, combine 
to render effective camouflage. 


Not Hide But Confuse 


Contrary to prevalent opinion, it is 
not necessarily the camoufleur’s func- 
tion to hide or eliminate the factory 
from enemy eyes. One of his most im- 
portant jobs is to confuse. It would be 
possible, with sufficient money and time, 
to hide completely many a plant, but 
most authorities, in computing the speed 
of an approaching bomber and the 
limited time that the bombardier has to 
find his target, agree that so-called total 
camouflage is not essential in many in- 
stances. 


Because camouflage is a three dimen- 
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Fig. 3. Same scene as in Figs. 1 and 2 after total camouflaging, consisting of 
nets and fabrics, plywood shapes, camouflage paint, train sheds, floats on river 


Oar! iT TSS De 
D ene me Bags 3 BST fake os 


a, es ' ae J <P 
yh," 


THE PETROLEUM ENGINEER, September, 1942 











r 








Whe tealryphrere Proved 
bi Value of Insulation 


This is a war of airpower. Planes, to gain combat 
advantage, must fly higher, into the thin, frigid strato- 
sphere. Yet pilots must remain alert, ready for quick 
action. Without specially designed air suits — human 
insulation — necessary top efficiency would be impos- 
sible. The use of Lucey Steel Jacketed Boiler Insulation 
will also help win the war. By conserving fuel and 
power, by increasing the efficiency and life of boilers 
now in use, and thus insuring production so vital to 
America’s armed forces. 


Lucey Insulation Casing consists of 1/16” thick steel 
shell, lined with 2” thick blanket of Eagle-Pitcher Min- 
eral Wool Insulation, with *%4” air space next to boiler. 
The 16 sections are easily installed after boiler is set 
up. Held in place by adjustable steel bands; easily 
removable for boiler inspection or repairs. 


Write For Bulletin No. 110-2 


More Heat at Lower Cost 
When You Install Lucey 


Steel Jacketed 
Boiler Insulation 


Actual Tests have proved the advantages of 
the Lucey-Insulated Boilers over Uninsulated 
Boilers to be as numerous as they are important, 
including 


Ten Percent Greater Boiler Efficiency. 

Saving in Fuel — 10% and up. 

One-Third Less Pressure Drop—Steadier 
Steaming. 

Pays for Itself in One Year Through Sav- 
ings. a 

Returns 580% on Investment in 3 years. 

Effect of Weather Conditions Negligible. 

Low Maintenance — Reduces Scale. 

Removable — Waterproof. i teghat 


stscarnbit . mies 
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2800 SOUTH ALAMEDA ST. 
LOS ANGELES, CALIFORNIA 





* 





| MANUFACTURING 


Chattanooga, Tenn. 











DISTRIBUTORS: 


Lucey Products Corporation, Tulsa, Oklahoma 
Frick-Reid Supply Corporation, Tulsa, Oklahoma 
Houston Oil Field Material Company, Inc., Houston, Texas 
Murray-Brooks Hardware Co., Ltd., Lake Charles, Louisiana 
Petroleum Equipment Co., Los Angeles, California 


EXPORT: Lucey Export Corporation, 3505 Woolworth Bldg., 
New York, N. Y., Broad Street House, E. C. 2, London, Eng. 





















sional problem, it is almost universally 
studied by the means of a miniature. 
This necessity is dictated by the fact 
that sunlight and shadow are ever 
changing and a two dimensional scheme 
does not solve this telltale factor. 


Today when a camoufleur is commis- 
sioned to design a “cam job,” he im- 
mediately confers with local civilian de- 
fense authorities, plant owners, adjacent 
property owners, and the Army Com- 
mand. From air photos and sketches he 
painstakingly builds a scale model of the 
area, working out his problems thereon. 
These are sufficiently accurate that their 
public display would be against the na- 
tion’s best interests. 

The writer was recently commis- 
sioned to build a pair of hypothetical 
models, from which the photos appear- 
ing herewith were taken. These models 
were prepared for Premier Oil and Lead 
Works of California, developers of a 
spectacular infra-red, heat-deflecting 
camouflage paint on which the writer 
relies for many effects. Together the 
models show the scene before, and after, 
a comprehensive camouflage design has 
been applied to a factory and its en- 
virons. 

The center of interest is a large 
American factory, which we call the 
Greenhill Manufacturing Company, 
embodying all the buildings to be found 
in nearly every kind of industry. 

This imaginary factory exists on a 
river. On one side of the factory are 
main-line tracks and rolling tree-dotted 
hills; on the other, the edge of an av- 
erage size industrial town. It has vari- 
ous pronounced landmarks including a 
bridge, dock, slips, parking lots, storage 
tanks, and numerous other reference 
points. 


Across the river is a small town with 
nearby farms, and a curving highway 
that is normally used to transport farm 
produce and tourists rather than indus- 
trial trucking. 


All the difficult problems that beset 
a camoufleur have been included in this 
one example. It is to be hoped that very 
few plants would incorporate all these 
trying problems. 


To camouflage only the factory 
would not have been intelligent prac- 
tice. If the enemy expects to find the 
target in a certain location, he will be 
suspicious if none is visible. He will 
study photographs more carefully and 
quickly find the exact location of the 
hidden plant. 


To hide or obscure adjacent reference 
points even several miles away is as 
necessary as to do so to the target itself. 
If the enemy is to be kept from rapidly 
penetrating our mask, we must resort to 
area camouflage. In this model, it will 
be seen that we have taken full ad- 
vantage of common physical character- 
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Petroleum Occupations Considered 


Essential by Selective Service 


Lewis B. HersHey, Director of 
Selective Service, announces that 
the War Manpower Commission 
has approved certain occupations 
in petroleum, natural gas, and 
natural gasoline activities as essen- 
tial to the support of the war effort. 
Occupations coming under this 
classification are those requiring six 
months or more of training and 
preparation. The list released by 
Selective Service follows: 

Accountant 

Acid recovery plant operator 

Analyst, geophysical 

Blacksmith 

Boilermaker 

Brickmason, refractory 

Carbon black plant operator 

Carpenter 

Cementing (well) operator 

Chemist 

Chief clerk 

Claim adjuster 

Coke burner 

Coke-oven mason 

Coke-oven repairman 

Compounder 

Computer, geophysical 

Core analysis operator 

Dehydration plant operator 

Derrickman 

Designer, equipment 

Dispatcher 

Draftsman 

Driller 

Electrical logging operator 

Electrician 

Engineer operating, chief station 

Engineer operating, chief station, 
boilerhouse 

Engineer operating, compressor 

Engineer operating, hoist 

Engineer operating, locomotive 

Engineer operating, natural gas 

Engineer operating, power 

Engineer operating, processing 

Engineer operating, supervising 

Engineer, professional and 
technical 

Ethyl! blender 

Filter house operator 

Fishing tool operator 

Foreman, boilermaker 

Foreman, carpenter 

Foreman, coal w thing 

Foreman, coke a ucts 

Foreman, communications 

Foremay, electrician 

Foreman, filler and package 

Foreman, fire crew 

Foreman, coal products 

Foreman, gas measurement 

Foreman, heat treating 

Foreman, insulator 


Foreman, leads 

Foreman, machine shop 

Foreman, maintenance and 
repair 

Foreman, petroleum refining 

Foreman, pipe shop 

Foreman, production 

Foreman, rigbuilding 

Foreman, shipping 

Foreman, tank cleaning 

Gas-lift plant operator 

Gasoline plant operator 

Generator operator 

Geologist 

Geophysicist 

Glass blower (instrument) 

Grease maker 

Gun-perforating operator 

Houseman 

Inspector, mechanical 

Instrument repairman 

Insulator, boiler, steam, etc. 

Interpreter, geophysical 

Laboratory technician (semi- 
prof.) 

Landman, chief or division 

Lead burner 

Machinist 

Maintenance mechanic 

Manager, employment 

Manager, office 

Manager, operations 

Manager, personnel 

Manager, traffic 

Material and warehouse 
inspector 

Material inspector 

Metal and equipment inspector 

Metallurgist 

Oil blender 

Oil pumper, refinery (operator 
in charge) 

Party chief, geophysical 

Physicist 

Pipe fitter 

Powerhouse switchboard 
controller 

Purchasing agent 

Rigger 

Seismologist 

Sheet-metal worker 

Shooter, oi] well 

Stillman 

Tank builder 

Test-engine operatgr 

Tool dresser 

Tool pusher 

Topman 

Treater, oil-well acidizing 

Treating plant operator 

Washerman 

Wax-plant operator 

Welder, combination 

Welder, high pressure 

Yardmaster 
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New Oil Base Drilling Fluid 


Facilitates Well Completion 





PROBLEM to which serious con- 
sideration has long been given is 
that of preventing the contamination 
of a productive sand by water that is 
squeezed from the mud while drilling 
with rotary tools. To overcome this 
problem a special oil base drilling fluid 
was used recently in drilling through 
the productive zone of several wells in 
the Coles Levee field in California. 
The oil base drilling fluid was made 
by mixing a dry whitish powder with 
stove oil of approximately 38° A.P.I. 
gravity. The powder, a newly developed 
product that is known as “Black 
Magic’? though it contains no lamp- 
black, was supplied in 100-lb. sacks, 
two sacks of the powder being mixed 
with sufficient oil to make 1 bbl. of 
drilling fluid. The weight of the fluid 


was maintained at 72 lb. per cu. ft. 


Gelling Properties 


The practice of the company drilling 
the wells in the Coles Levee field in 
which the oil base fluid was used, is to 
cement a string of 7-in. casing just 
above the productive zone at approx- 
imately 9000 ft. A 6-in. hole is then 


1A product manufactured by Oil Base Drilling Fluids 
Company, 1616 Santa Fe Avenue, Los Angeles, Cali- 
fornia. 





by George SL! Wbler 


drilled through the sand and after com- 
pletion, a 5'-in. liner is run. In the 
first well in which the newly developed 
oil base drilling fluid was used the sand, 
whose thickness is approximately 200 
ft., was cored throughout with retract- 
able wire-line coring equipment. All ex- 
cept 20 ft. of this productive zone was 
drilled with one bit when using the oil 
base fluid. The bit was actually rotated 
on bottom for 17 hours. 

The gelling properties of the fluid 
were indicated when the tools were 
pulled. Although 9 hours elapsed from 
the time the bit left bottom until the 
tools were run back into the hole, the 
bit went all the way to bottom without 
difficulty. It is interesting to note also 
that although it is always desirable to 
pass the returns over a shaker screen, no 
screen was in service on this well. 

Preparatory to running the liner it is 
customary to ream the sand after drill- 
ing because of the small clearance be- 
tween the 6-in. hole and 5'/2-in. liner. 
Only one reamer, which was run with 
oil base fluid for circulation, was used 
for this and two other wells. 

Wells of the company in this field 
are brought in by swabbing, an opera- 
tion that usually requires from 8 to 16 
hours. Another 8 hours are required for 














































































f _— ? —— oe 
| r | | 7] 
= | | 
oe ee 
ee a | | | 5.5CM.HG. | 
| 2 7 1HOUR- | | | = 
T 100LB.PER | 
“ | | | 
24-2 ee a | —-$- 948% t 
a oe 22.3 CM. HG. | 
VY 2 = }—____ — & ~ +——- jh _ as 44+ 
c | w | | 
< | > Sx | 
oO | ¥ | | 
Z 16}+—& O 4 oa | an eee | 
>_> a.” REVERSED FLOW AT5.5CM | | 
te | of 2] Q |OF HG [+ 67.4% 
2 'I-SI-or-3 — tne =e 
@ 4 A | | 
< e: ~~ 53.5%|I\ 590% | | 
S i2+--}+—S} “iw S$4i% | = Sy oe | 
< al ¢| & S 4.46% 
a | 
9 D ett }—_—____} ______J —+— —+ —4--—___+4— -—+ + 
| 2] S| #16 | | 
6 |— #] wo] Slo | | 
| “1 e] 8 ek mae ee ae ee 
81 8 9s |_| = 
3 St 31 318 baehe +] 
| | | 
° | 





























10 12 14 16 18 20 22 


TIME RUN IN MINUTES 





THE PETROLEUM ENGINEER, September, 1942 





P 425.218.43 


xt Properties of a newly-developed oil base drilling fluid 
are disclosed in reported results from its use in California 





GEORGE L. MILLER 


was graduated from University of Southern 
California in 1935 with a bachelor of science 
degree, majoring in general engineering—He 
took graduate work at the University of Michi- 
gan in mechanical and automotive engineering 
—Became associated with Union Oil Company 
of California as an engineering trainee, and 
later became junior field engineer and drilling 
engineer with Shell Oil Company—Was re- 
search chemist and service engineer for Baroid 
Sales Division of National Lead Company— 
He has worked in practically every California 
oil field and has several patents on drilling 
materials and processes—lIs senior partner in 
Oil Base Drilling Fluids Company, associated 
with J. A. Moore, and is on leave to serve ac- 
tively in the U. S. Navy as an ensign. 





the well to clean up. By circulating with 
oil base fluid no swabbing was neces- 
sary. Neither was any time lost waiting 
for the well to clean, for no water hav- 
ing been lost from the drilling fluid into 
the sand, the well was already clean. 
After setting the liner and running 
the tubing, the fluid was replaced with 
crude oil by reverse circulation, the 
crude being pumped down through the 
casing, behind the liner and up through 
the tubing. The drilling fluid displaced 
by the crude oil was piped into a tank 
for recovery and immediately the crude 
reached the surface the well began to 
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Fig. 1. Deplastering test. Weight of 

Black Magic oil base drilling fluid, 72 

Ib. per cu. ft. Throughput—zero-—1 

hour. Deplastering fluid, 100 percent 
white oil No. 5 
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Fig. 2. Oil base drilling fluid pouring 
into pit from well in Coles Levee field 
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flow. The crude oil evidently disinte- 
grated the thin plastering cake on the 
face of the sand and allowed the oil to 
flow freely under formation pressure. 

An edge well in the field was drilled 
through the sand with ordinary drilling 
fluid and was considered unproductive. 
As the surrounding wells were produc- 
tive, it was decided to remove any mud 
cake that might be on the wall of the 
hole by wall-scraping the sand and 
using oil base fluid for circulation. The 
well was swabbed for 9 hours, after 
which it began to flow at the rate of 
more than 500 bbl. per day. Later, the 
well headed for a while, during which 
time some of the water was produced 
that it is believed had been lost into the 
sand during original drilling. 


Cake Removal 


The oil base may be any suitable stove 
oil, absorption oil, Diesel oil, or some 
types of kerosine distillate. Two 100-lb. 
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sacks of the powdered material are mixed 
with the correct amount of oil to make 
a barrel of the drilling fluid, which is 
brownish black in appearance when 
mixed. When mixed with the correct 
amount of oil the material, which comes 
in powdered form, makes a drilling fluid 
weighing 72 lb. per cu. ft. Weighting 
material may be added if necessary to 
increase the weight of the fluid to that 
required. 

During drilling, coring, or reaming, 
the walls of the hole are plastered with 
a thin cake about 1/64 in. thick. If the 
fluid is properly mixed there will be no 
fluid loss. Filter cake tests made accord- 
ing to A.P.I. standards show zero fil- 
trate loss. Cores are uncontaminated 
and are merely coated with this cake as 
shown in an accompanying photograph. 
The cake disintegrates in the presence 
of crude oil containing compounds of 
the aromatic series, and when crude oil 
of this type is pumped into a well to 
displace the oil base drilling fluid after 
completion it readily removes the plas- 
tering cake from the wall of the hole. 
Swabbing-in is therefore unnecessary 
except under unusual conditions. De- 
plastering tests have shown a percent- 
age of permeability recovery generally 
greater than 90. (See Fig. 1.) As the 
plastering cake formed on the forma- 
tion is quite thin, clearances provided 
for liners need not be large. The possible 
clogging of perforations is also elim- 
inated. 

The gelling property imparted to the 
fluid by the powdered admixture has 
been found to be particularly satisfac- 
tory. During the periods of quiescence 
when the drill pipe is out of the hole, 
no settling of weight material, cuttings, 
or other inert matter was observed. The 
fluid recovered fluidity rapidly on slight 
agitation. 








High Temperatures 

Temperatures in excess of 240°F. 
have been found to have very little 
effect on the gelling or plastering prop- 
erties of the fluid. No sludge is formed 
to seal off the sand, and no hard gummy 
substance is produced that might stick 
the pipe. 

A 20-mesh cloth on the vibrating 
screen has been found most satisfactory 
for removal of cuttings from the oil 
base fluid. Although the cuttings set- 
tled out satisfactorily in the ditch dur- 
ing the drilling of the productive zones 
in the Coles Levee wells without the use 
of a shaker screen, it is recommended 
that the returns be passed over a screen 
if the best results are to be obtained. A 
wire brush should be used for cleaning 
the shaker screens, or the screen cloth 
may be washed with stove oil instead of 
water. 

No gas-cutting of the oil base drill- 
ing fluid was observed during its use. 
No salt water was encountered in these 
wells but in laboratory tests in which 
salt water was introduced it was found 
that the salt water did not flocculate 
the fluid. 

The viscosity of this oil base fluid is 
between 50 and 60 seconds measured by 
A.P.I. Marsh funnel standard. From 
observations of its use in the field, the 
oil base mud does not appear to gas-cut 
readily, thus indicating that high vis- 
cosities can be maintained. The drilling 
fluid has good thixotropic properties, 
gels readily when agitation is discon- 
tinued, but also is readily pumpable on 
slight agitation. For example, a quan- 
tity of oil base fluid that was to be put 
back into service had stood in a tank for 
15 days and had a viscosity ranging 
from 97 to 103 seconds; it was pumped 
from the tank without difficulty with 
a small truck pump. 
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Fig. 3. Core taken from well drilled with oil base drilling fluid. 
Note thinness of cake 
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Fig. 4. Oil base drilling material in its powdered form; and after mixing 
with stove oil ready for use 
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Recovering Drilling Fluid 

Oil base fluid can be recovered after 
a well is drilled and used over and over 
again. In addition to the connate water 
picked up while drilling, other water 
may get into the mixture during stor- 
age. Although a water contamination 
up to 14 percent has been found to have 
little or no effect on this fluid, there is 


no necessity of using this fluid with a 
high water content. It has been found 
in the past with other oil base drilling 
fluids that excessive settling of the in- 
gredients occurs if the water contam- 
ination is allowed to accumulate. The 
addition of more powder, whether the 
fluid is in the circulating system or in 
storage, automatically revives the prop- 





erties of the oil base fluid. In the case of 
stored fluid, the practice is to mix sepa- 
rately the amount of new fluid neces- 
sary and then add it to the stored fluid. 


By the addition of more fluid made 
with the usual mix of two sacks of 
powder per barrel of fluid, a considera- 
ble quantity of the water in the old 
fluid is eliminated. For example, if 500 
bbl. of stored fluid contains 10 percent 
water, the addition of 500 bbl. of new 
fluid will reduce the water content of 
the combined 1000 bbl. not to 5 per- 
cent, but to less than 2 percent. 


Conclusion 


Based on the results obtained in wells 
of the Coles Levee field and on data 
obtained by extensive laboratory tests, 
the oil base drilling fluid made with this 
new powdered material appears to be 
particularly adaptable for circulation 
while drilling or coring oil-bearing 
sands. Except for connate water picked 
up while circulating or small amounts 
of water accidentally allowed to enter 
the fluid circulation system, oil base 
drilling fluid contains no water, hence 
should aid in preventing sloughing and 
caving when drilling through hydrous 
disintegrating shale. 

The lubricating qualities of the oil 
base drilling fluid have aided materially 
in increasing the depth drilled per bit. 
This has resulted in reducing the num- 
ber of round trips necessary and thus 
in increasing drilling efficiency. 
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Ordinary Jack Changed Into a Reel Jack 


ERE is an idea that should be wel- 
comed by anyone having a quan- 

tity of cable to reel or unreel. An in- 
genious employee of the Harnischfeger 
Corporation branch at Dallas, Texas, 
evolved a simple adaptation of an ordi- 
nary Model 310 Simplex Jack, which is 
being successfully used in the company’s 
warehouse for spooling wire rope. It is 
a handy man’s way of cutting a corner. 
A 1-in. by 1-in. steel bar has been 
welded to the toe lift of the jack. This 
carries a bracket extension that in turn 
supports two rollers that carry the 3-in. 
pipe spindle. The bracket extension is 
about 6 in. and was necessary because 
the toe of the jack was not long enough 
to accommodate the rollers or size of 
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Jack used for spooling wire rope 


pipe spindle necessary for large cable 
reels. It was also necessary to weld an 
extension to the base of the jack because 
the center of gravity has been shifted 
forward. Without it, pulling the cable 
from the reel would cause the jack to 
topple over. 


The spindle is provided with a flange, 
which in practice keeps the side of the 
reel opposite a fraction of an inch high- 
er. This keeps the reel properly central- 
ized when unspooling cable. Small 
flanges or collars are also provided for 
both sides of the rollers. Without these 
flanges the reel, unless absolutely level, 
would drift to the lower side and come 
in contact with the jack, preventing 
turning. 
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Shipment of pumps on their way 
to join a host of other Wagner- 
motored pumps now in service in |! 
the oil industry. These pumps are 

| jall equipped with Wagner Ex- 


”~ FOR ALL EQUIPMENT USED IN PLANTS 
PRODUCING AVIATION GASOLINE AND RAW 
MATERIALS FOR SYNTHETIC RUBBER 





The Wagner type HP motor 


illustrated is only one of a com- Wagner type HP Explosion-Proof Motors are designed to 
apie ayer ingen espe meet the rigid requirements necessary for the safe, effici- 
the tough operating conditions 


in the oil fields, refineries, and 
chemical plants. For informa- : , P , , 
sion on Wagner exntems for the equipment used in the oil fields, refineries, and chemical 
oil and chemical industries, 
write for Bulletin MU-182. 


ent, and dependable operation of all types of motor-driven 


plants, where atmospheric conditions are hazardous to 


open-type motors. 


* All Wagner type HP Explosion-Proof Motors are tested 
by the Underwriters’ Laboratories for Class 1 Group D 


Field Engineering Sewitce! hazardous locations, where gasoline, petroleum, naphtha, 





























HOUSTON, TULSA, LOS ANGELES, alcohol, acetone, lacquer, solvent vapors, natural gas, and 
CLEVELAND, NEW a other flammable liquids are manufactured or handled. 
: branches | 
rest of Wagner's 25 ' ; : 

— -d by trained field engi- Give added safety to your plant investment, protect your 
are manned by ' ane 

neers, competent to mn adh J production, and cut motor maintenance cost, by specifying 

ems. 


motor application pro 


Wagner type HP Explosion-Proof Motors. 


* * 
Wagner Electric Corporation 








6400 Plymouth Avenue, Saint Louis,Mo.,US.A. 
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Drilling and Production 
Of East Placedo Field 


AY ) 


Ti PICAL of south Texas fields pro- 
ducing from zones at 6000 to 7000 
ft. is the East Placedo field of Victoria 
County discovered in 1937. The field is 
described as an anticline with numerous 
lensing sands, Frio and Heterostegina, 
of Oligocene age. In the early stages of 
development production was obtained 
from a sand at the 6300 ft. level. This 
development is in the northeastern por- 
tion of the field. Later production was 
found at 6900 ft. and extended the field 
toward the Placedo field. The Placedo 
and East Placedo fields are separated by 
a ridge, or saddleback. At the present 
time, the field contains more than 300 
proved acres, on which are 25 producing 
wells, 3 gas wells, and one drilling. The 
oil produced ranges in gravity from 35 
to 38.5 and sells for $1.43 per bbl. 
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Blowout preventer is completely aboveground. 


x+ Various equipment of drilling rig in field unitized 
and mounted on steel skids for portability 


A 7 
hy “a C Pryor, Associate Editor 


Completion and Production 

Although the regular sands are gas- 
capped, the predominating drive in the 
field is water. The sands have a normal 
hydrostatic water head. Pressures on the 
wells of the field range from 800 to 900 
lb. per sq. in. on the tubing and from 
1800 to 2200 Ib. per sq. in. on the casing 
at the wellhead. 

The regular completion procedure in 
the field is to drill through the produc- 
tive zone, located by coring. After 
squeeze cementing, the pipe is perfo- 
rated between the gas-oil and oil-water 
contact points, usually the perforated 
section is between 2 and 4 ft. in length. 
The gas-oil ratio is normally 600 to 1. 
Few of the later wells drilled in the field 
produce water, although some of the 


older wells are said to have a high per- 
centage of water produced with the oil, 
but as yet have had no difficulty in mak- 
ing allowables. Many of the wells pro- 
ducing from the 6900 ft. sand could be 
plugged-back to the 6300 ft. sand. 


Drilling 


The wells in the field are drilled by 
rotary rig using 4'/2-in. drill pipe. The 
rig shown in an accompanying photo- 
graph was drilling well No. 16 for a 
major company as part of the 40-acre 
spacing development of the field. This 
rig, which has drilled a number of the 
wells in the field, is unusual as regards 
the unitized assembly of equipment. All 
heavy equipment is mounted on steel 
skids for easy portability, including 
mud pumps, boilers, drawworks, en- 
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General view of rig showing layout 
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Ook HOW EASY TO REPLACE BLADES 
IN HUNT WELDED-IN BLADE BITS AND 
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dee piece blade construction, in 
{dition to providing a stronger 
, simplifies the removal of 
win blades. Simply cut the small 
veld to remove old blades 
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With bit head on special jig, new 
blade is dropped into ploce, oc 
curately checked for gauge and 
depth and then spot welded The 
finished weld is then applied 
















Hlode is easily removed by hand 
Note in this picture the path of 
the torch in cutting away the old 
veld. After the blade is removed, 
bt head water courses, gauge 
ond threads are thoroughly 










hecked and made good as new 










Design of the blade requires only 
a small V-weld to weld blade tc 
body? eliminating 60% of the 
heat necessary to weld conven 
tional blade bits.” The finished 


The Hunt Welded-In Blade Bit was designed in response to the demand by operators 4 a pe Bow DA pee 


: formonce undes present day 
for a drag bit which would give maximum service, plus maximum economy, under all Grilling conditions 
drilling conditions. Its enviable over-all performance records prove that it has met 

those demands. 










Hunt Welded-In Blade Bit has strength and durability. The one-piece blade runs 
entirely through the body, providing a stronger, safer bit. Careful heat treatment 


« liminati 
insures uniformity and shock resistant qualities. ans uphphphratey-eaheanirn 


treated gives as near perfect a blade as possible 
Furnished in sizes from 5'/s" to 25”. to build. 





FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 
Jennings, Shreveport, Harvey ‘ 


EXPORT SALES: HUNT TOOL COMPANY 
U 





W-K-M Company, Inc. 


74 Trinity Place, New York City HOUSTON, TEXAS, . S. A. 










shale 


gines, feedwater pumps, and 
shaker. 

In order to avoid cellar maintenance 
and simplify wellhead connections, the 
rig was timbered an additional 4 ft. 
higher, thus allowing the blowout pre- 
venter and controls to be placed above 
the surface of the ground and so provid- 
ing easy accessibility. 

The blowout preventer as shown in 
an accompanying photograph is a 13 >- 
in., 3000-lb. test, flange-type, water- 
operated preventer with a 2-in. opening 
for the fill-up line and a 7-in. opening 
for the discharge line. A 3000-Ib. test, 
133%-in. flange-type, water-operated 
master valve and a 7-in., 3000-Ib. test, 
flange-type flow line valve are also used. 
The 1'4-in. blowout preventer water 
manifold consists of three 1000-Ib. test, 
4-way plug valves. 

A jack shaft drawworks of the 12,000 
ft. type, factory unitized, equipped 
with chain drive, automatic cathead, 
and 14%-in. hemp center drilling line is 
employed. 

The drilling engine for the rig is a 12 
by 14 steam engine and is equipped with 
a 3-in. safety valve and a 4-unit force- 
feed lubricator. The unit is mounted on 
heavy-duty steel skids 18 ft. long 
equipped with heavy-duty chain guard. 

The pumping unit, consisting of one 
15 by 734 by 20 main pump, and one 
14 by 7 by 18 auxiliary pump is mount- 
ed on three 10-in. by 10-in. 90-lb. H- 
beams, 30 ft. long, with '2-in. boiler 
steel flooring and manifold connections 
consisting of five 5-in., four 3-in., and 
two 2-in., 3000-lb. test manifold-type 
plug valves. The suction line for the 

System of mud pits provides easy 

method of disposing of cuttings by 

steam jetting 
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larger pump is of 10-in. pipe and the 
standby unit of 8-in. pipe, each suction 
line having a unibolt union and com- 
pound plug. Each pump has a 4-in. 
built-in steam manifold with two 3-in. 
risers and 3-in. throttle valves on each 
riser. All nipples, ells, and tees are extra 
heavy, and all unions are unibolt. The 
pumps have a unit force-feed lubricator 
and a 10-in. built-in exhaust manifold 
with 4-in. risers and 4-in., 300-Ib. clip 
gate valve for each pump exhaust. 

The boiler feed pumps, generator, and 
firing control are mounted as one com- 
plete unit on two 6'-in. by 12-in. by 
18-ft. 25-lb. I-beams. On one end of 
the structure or frame are mounted the 
two 10 by 414 by 10 boiler feed pumps, 
and on the other end the firing control 
for the boilers. A 5-kw. steam generator 
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Boiler feed pumps, generator, and 
firing control are mounted on steel 
skids for easy portability 
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is mounted between the pumps and the 
firing control. Also mounted on the 
frame are two 2-unit force-feed lubri- 
cators. This unit is easily loaded on 
trucks for hauling to a new location. 

Steam as a source of power is supplied 
by two boilers of 300-lb. working pres- 
sure, equipped with four 2-in., 300-Ib. 
safety valves, two 4-in. flange-type 350- 
Ib. header valves, and one 4-in. header 
manifold. Valves are 350 Ib. test and 
tees and ells are 1000 lb. test for con- 
nections on and around the boilers. Each 
boiler has two low-pressure gas burners. 
The boilers are mounted on three 20-ft. 
joints of 6 %%-in. drill pipe. A shop-made 
rack is provided for boiler fittings and is 
made from 4- and 6-in. drill pipe, 7 ft. 
wide, 3 ft. high, and 30 ft. long. 

The smaller drawworks containing 
8500 ft. of %-in. coring line is on the 
right of the driller’s position and consists 
of its own engine and reel with controls 
mounted for easy accessibility by the 
driller. 

As the formations penetrated by the 
bit are usually uniform in character, 
natural mud is used to a large extent in 
the field. Mud weights range from 9.7 
to 9.9 lb. and the viscosity from 32 to 
60. Resistance varies from 2.2 to 4.2. 
The system of mud pits, shown in an 
accompanying illustration, enables the 
operator to jet cuttings from one pit to 
another with the result that a large sup- 
ply of mud ready for use is always og 
hand. Preliminary separation takes place 
at the shale shaker, the cuttings are 
steam-jetted from the small pit to the 
larger, and the clean mud returns to the 
suction, or storage pit. 
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NEW BS&B 
Vbemical eedevs 


For more PIPE LINE OIL, with less steel and expense required, 
use these NEW Improved BS&B Automatic Chemical Feeders. 
Since less vital metal and manpower now are available, the 
design and dependability of these BS&B Feeders fit perfectly into 
today’s requirements. With Chemical Feeders it is often not a 
question of “How Much”, but “How Little’, and the two new 
models shown here will pump as low as one-half pint per 24 
hours! Gas Driven Motors... they are the little pumps with the 
BIG push. 
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Specific Application of Acid Jet Gun 


A PETROLEUM 
25 ENGINEER 


A 
“tay 


Senlivae 


N a recent article,' use of the acid 

jet gun was described fully. An in- 
teresting application of this device has 
just been made in a well in the Eunice 
field, New Mexico. The importance of 
the application referred to lies in the 
fact that it marks the first time cement 
in such volume has been jetted from 
inside tubing, and the first time an over- 
shot jet gun was ever used. This over- 
shot jet gun was run over the tubing 
and inside the casing to jet out the ce- 
ment and free the tubing. 

The well was drilled originally to a 
total depth of 3885 ft., and was com- 
pleted in 1937 as a large producer. 
After producing for several years, it 
failed to make its allowable because of 
salt-water encroachment. A squeeze ce- 
ment job was performed with a packer 
set at 3793 ft. in 6'4-in. open hole on 
2-in. tubing with a back-off joint and 


«Chemical Reconditioning of Old Wells”, by J. H. 
Adkison, The Petroleum Engineer, May, 1942, p. 156. 


by 3 HA Abllssen 


Dowell !ncorporated 


circulating jars above. At a depth of 
3761 ft., 7-in., 24-lb. casing was set. 

Displacement of the cement stopped 
at a pump pressure of 2700 lb. per sq. 
in. An unsuccessful attempt was made 
to circulate the cement out, and this 
was followed by an attempt -to back- 
off the tubing, which also was unsuc- 
cessful. Later it was learned that the 
cement had set in the tubing; the top 
of the cement was 1111 ft. below the 
surface. 

Using a specially designed jet head 
run on a string of 1-in. tubing, the ce- 
ment was jetted from the well tubing 
down to the valve in the packer, a dis- 
tance of 2688 ft. This work required a 
total of 137 jetting hours. 

Fig. 1 shows the amount of cement 
in feet jetted from the tubing per hour. 
The slope of the curve indicates when 
proper jetting was being obtained and 
when progress was retarded due to trou- 
ble encountered. Subsequently this 


LOL LL LB LPP PPP a 


Fig. 1. Amount of cement removed from inside tubing using special acid jet gun 
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xt Specially designed jet head employed to remove 
cement from 2688 ft. of tubing 





J. H. ADKISON 


is a graduate of the University of Oklahoma, 


1930, with B.S. degrees in mechanical engineer- 
ing and petroleum engineering—His first oil- 
field experience was in New Mexico, 1930-31— 
From 1931 to 1936 was secretary of the Petro- 
leum Division of A.S.M.E., Tulsa, Oklahoma— 
Joined staft of Dowell Incorporated in 1936 and 
for several years was engaged in development 
projects that included the jet gun, a specific 
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trouble was determined to be: (1) En- 
largement of the jets due to wear by 
the recirculating cement-laden acid— 
this trouble was minor; (2) plugging 
of one or more of the downward- 
cutting jets with acid-insoluble scale 
from inside the 1-in. tubing—this trou- 
ble began to show-up after 976 ft. of 
cement had been cut and the fourth 
jet head put on; (3) leaky joints in the 
l-in tubing—this was the most trou- 
blesome and retarded progress the great- 
est, as it was hard to detect and test 
the joints for leaks. 

Jetting was done at an average dif- 
ferential pressure across the jets of 1200 
lb. per sq. in., allowing 3 to 5 points 
off on the weight indicator while jet- 
ting inside the 2-in. tubing. The jet- 
ting head attached to the 1-in. tubing 
made a total of 12 round trips. With- 
out the trouble mentioned, it is esti- 
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What do we 


1 ae 
Ca;n.... 


HEAVY DUTY: 


We named ‘em AMERICAN HEAVY DUTY Roller Bearings 
25 years ago... and their performance has made that 
name ‘‘stick’’ ever since. 


Here's what we mean by HEAVY DUTY: 


Take the toughest, most abusive, gruelling, continu- 
ous service you can think of... the most ponderous, 
powerful equipment needed for that kind of job. Put 
AMERICANS into that equipment for that service and 





they will function smoothly, flawlessly, with minimum 
maintenance for maximum periods . . . often outlasting 
the equipment itself. Engineered to withstand terrific 
strains and stresses, they are brutally strong beyond ex- 
pected needs yet precise as a fine watch in operation. 

That's why most major manufacturers of oil country 
equipment and many producers of industrial machinery 
specify AMERICANS only. 


HEAVY DUTY? We'll say they are! 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH 


Pacific Coast Office: 1718 S. 













Flower Street, 


HEAVY - pyr, 


PENNSYLVANIA 


Los Angeles, California 
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10 
HOURS JETTED 


Fig. 2. Curve to left shows amount of 

cement jetted from above the tubing 

cut inside the 7-in. casing. Curve to 

right shows amount of cement jetted 

outside the 2-in. tubing using the spe- 
cial overshot jet gun 
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mated that only six round trips would 
have been required, these for changing 
jet heads. 

After reaching the packer valve with 
the 1-in. jet head, the tubing could not 
be backed-off or pulled. The tubing was 
cut 10 ft. above the jars but still could 
not be pulled. A cut was then made at 
a depth of 3692 ft. and that length of 
tubing pulled from the hole. The top of 
the cement in the hole was found by 
measurement to be 3678 ft. 





Barely One Jump Ahead 
of the Japanese 


The following is an interesting 
excerpt from a letter written by a 
subscriber of The Petroleum Engi- 
neer in Burma: 

“The field staffs of the oil com- 
panies in Burma, after evacuating 
all native labor, were temporarily 
embodied in General Alexander’s 
forces and carried out the demoli- 
tion of the oilfields. We then 
trekked across country to India 
commencing barely one jump ahead 
of the Japanese. 

“Like most of the others, I lost 
all I possessed in the world but 
what I could carry in a knapsack 
and that did not include techni- 
cal literature or correspondence.” 











A special overshot jet gun was con- 
structed for use in removing the ce- 
ment on the outside of the 2-in. tub- 
ing. The 141% ft. of cement in the 7-in. 
casing above the top cut in the tubing 
was jetted out in 2 hr., 18 min. The gun 
was then pulled and it was found that 
small pieces of rubber and metal scale 
had partly plugged some of the jets. It 
was also discovered that the 2-in. tubing 
was within 1/2 in. of the 7-in. casing on 
one side. This was at a depth of 3692 
ft. The jet gun head was machined to 
a long taper and successfully went over 
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Fig. 3. Mast over well, acid pump truck, and circulating tank are shown. In fore- 
ground may be seen the 2-in. tubing recovered from the well. The 5'/2-in. pipe is 
a part of the 90-ft. overshot jet gun 
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Fig. 4. Sketch showing conditions in 
well before and after jetting 
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the tubing. Jetting was slowed consid- 
erably because the tubing was not cen- 
tered inside the casing, and, as the ce- 
ment was jetted out ahead, the tubing 
had to be forced over inside the gun. 

After 34 hours of jetting, a depth of 
3759 ft. had been reached, approxi- 
mately 13 ft. below the casing seat, 
three round trips being made. At this 
point acid returns were lost, as all ce- 
ment had been cut from the face of 
the producing formation, which took 
the acid at the pressure imposed by the 
hydrostatic column of acid. This point 
was within a few feet of the intended 
total depth, so the well was allowed to 
stand for several days while an unsuc- 
cessful attempt was made to pull the 
tubing remaining in the hole. At the 
end of the period, oil filled the hole and, 
on a test, the well flowed approximately 
1035 bbl. of oil a day. A packer was 
then run in the pipe and the well placed 
on production by natural flow. 

The last operation of jetting outside 
the tubing in open hole also cleared the 
walls of the formation and acidized the 
well. A total of 12,000 gal. of 15 per- 
cent inhibited hydrochloric acid was 
used for all —_— 

ee ee 
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Automatically goes to work 
—.vhen you install an 


REMOVABLE BOTTOM 


Take advantage of natural formation heat— 
let the well tubing be your heat exchanger. 


By using an OTIS Removable Bottom Hole 
Regulator the principal point of pressure re- 
duction is moved from the surface to a depth 
of several thousand feet, thus positively elimi- 
nating freezing of surface connections due to 
gas expansion. The tubing acts as a “Mile 
Long” heater —the most practical heater 
known. 


The OTIS Regulator makes possible a prede- 
termined low surface flowing pressure, yet the 


Write for Complete Det 


Otis PRESSURE 











Branches: Houston and Corpus Christi 





DALLAS, TEXAS 


Hobbs, N. Mex.; New Iberia, La.; Magnolia, Ark. 


Representatives: Otis Eastern Service, Inc. 
Wellsville, New York; Western Pressure Control, 
Los Angeles and Bakersfield, California 


Export Office: 74 Trinity Place, New York City 
























OTIS 


HOLE REGULATOR 


rate of production can still be controlled by 
adjusting the surface choke. The opening 
through the regulator changes automatically 
to allow whatever rate of flow is required at 
the surface. 


Besides positively eliminating freezing of sur- 
face connections, the working pressures are 
reduced to a safe predetermined workable 
limit. 

The Regulator is run and pulled on an ordi- 


nary steel measuring line and requires only a 
short time for complete insta!lation. 


ails and Information 


CONTROL, INC. 
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FROM WASHINGTON 





Refiners To Exchange 


Speeding-up production of aviation gasoline 
and other important war products, at the same 
time conserving critical materials used in the con- 
struction of petroleum processing and refinin 
plants, is encouraged in a recommendation ad- 
dressed to the oil industry by the office of Petro- 
leum Co-ordinator for War Harold L. Ickes. 

The recommendation (No. 48 of the Co-ordina- 
tor) authorizes oil refinery operators to exchange 
technical information upon the specific recom- 
mendation of the Office of Petroleum Co-ordina- 
tor for War. 

Exchange of technical information about pat- 
ented processes and designs will enable the oil 
industry to ‘‘make possible the largest saving of 
critical materials in new construction, the 
maximum utilization of existing facilities, the 
most efficient design or adaptation of plants to 
produce war products, and che quickest procure- 
ment of required amounts of such products,’’ 
the recommendation states. 


OPC Authorizes Joint 


The office of Petroleum Co-ordinator for War 
Harold L. Ickes has authorized seven companies, 
in or affiliated with the petroleum industry, to 
negotiate cross-license and licensing agreements 
so that the entire oil industry may have available 
certain efficient methods for producing aviation 
gasoline, toluene, and other war products with a 
nunimum use of critical materials. 

The authorization was granted in a formal 
recommendation (No. 41 of the Co-ordinator) 
5 soy by Petroleum Co-ordinator Harold L. 
ckes. 


Synthetic Rubber Plants to Use Standard Design 


The War Production Board has appealed to all 
contractors in the fields of power plant construc- 
tion and oil refinery and synthetic rubber plant 
construction to use, insofar as possible, only 
equipment of standard design. 

Howard Coonley, Chief of the Simplifications 
Branch of the Conservation Division, in letters 
to designers and constructors of power plants, oil 
refineries, and synthetic rubber plants, pointed 
out that almost all materials used in this con- 
struction are on the critical list. 

“A preliminary survey indicates that the in- 
clusion in such installations of special designs 
will substantially retard production in bottleneck 
industries,’’ Coonley stated. 

“The war effort may compel the government to 
— the production of ‘specials.’ Before this 

appens, I am writing to all known contractors 


Technical Information 


Signed by Petroleum Co-ordinator Harold L. 
Ickes, the recommendation requests that individ- 
uals and companies owning or controlling tech- 
nical information or processes necessary or useful 
in producing the petroleum war products make 
these processes available in detail to the Office of 
Petroleum Co-ordinator for War when called 
upon to do so. 

When OPC’'s officials are of the opinion that 
certain processes or designs controlled by one 
company can improve the process or plant design 
used by another manufacturer of an essential 
petroleum war product, the information will be 
made available to the second company. 

As speed-up of production is essential, it is 
also recommended that in event there is a dis- 
agreement between companies concerning the de- 
tailed arrangements for the use of technical in- 
formation, litigation must be postponed until the 
war is ended. 

Royalty rates will be subject to the approval of 


Action of Seven Companies 


Under the terms of the recommendation, the 
seven companies are authorized to act jointly in 
developing processes that will further the produc- 
tion of essential war products. 

In making their patented processes available to 
tie entire oil industry, the companies agree to 
reduce royalty tates materially whenever the 
processes are used to produce war products. 

The recommendation is addressed to the Shell 
Development Company, Standard Catalytic Com- 
pany, Standard Oil Development Company, Tex- 
aco Development Corporation, Standard O1l Com- 


in the field, as well as to corporations doing their 
own designing and erection work, to request that 
hereafter, insofar as possible, only equipment of 
standard design be used.’’ 

A total of 36 letters was sent out by Coonley— 
25 to contractors of power plant construction and 
11 to contractors of oil refinery and synthetic rub- 
ber construction. Every one of the contractors to 
whom the appeal was made has replied to Coon- 
ley, and in all cases the contractors expressed 
their intentions to do their best to comply with 
the request. Most of them added that they had 
already taken steps to eliminate ‘‘specials.’’ 

One of the designers and manufacturers of 
machinery for oil refining and synthetic rubber 
plant construction spoke for most of the other 
contractors when he said: 

““‘We are using every endeavor to keep equip- 


Amendment 30 to R.P.S. 80 


Several modifications of the maximum price 
schedule for petroleum products designed to en- 
courage the maintenance of central storage facili- 
ties and to simplify certain methods determining 
maximum prices for crude petroleum have been 
announced by the Office of Price Administration. 

The changes were in the form of an amend- 
ment (No. 30) to Revised Price Schedule No. 88, 
Petroleum and Petroleum Products, effective Au- 
gust 26, 1942. 

The amendment provides a revised method for 
determining the maximum price for a well not 
producing on October 1, 1941, the base-price 
date. It permits the contract price to be paid for 
all production covered by a contract regardless 


of whether the well was in production on Octo- 
ber 1, 1941. This is accomplished by changing 
from an ‘‘at the well’’ basis to an ‘‘at the receiv- 
ing tank’’ basis. 

This change was advisable, OPA officials said, 
as a single contract often covers the ovtput of 
wells that were producing and those that were 
not producing on October 1, 1941. The method 
for pricing production of the non-producing wells 
as Originally established made necessary segrega- 
tion and separate measurement of the crude petro- 
leum in each category and resulted in wasteful 
duplication of storage facilities. 


The amendment broadens the proviso that per- 


Ease Spacing Regulations in Three States 


_On recommendation of the Office of Petroleum 

Co-ordinator, the War Production Board has ap- 
proved an interim relaxation of Federal oil-well 
spacing regulations in Illinois, southwestern Indi- 
ana, and northwestern Kentucky in a move to 
make additional amounts of petroleum available 
for the supply-constricted East. 

The order is of an emergency character and will 
be in effect for a period of approximately four 
months only—until January 1, 1943. If, however, 
the new 550-mile Texas-to-Illinois pipe line now 
under construction has not been completed by 
that date, the Office of Petroleum Co-ordinator 
will recommend an extension of the order until 
such time as the line is completed. The new pipe 
line will deliver 300,000 bbl. of East Texas crude 
oil daily into Illinois and most of it will be 
transshipped to the East Coast. 


116 


Deputy Petroleum Co-ordinator Ralph K. 
Davies said it was impossible to predict with any 
accuracy just how much additional oil would be 
made available as a result of the increased drill- 
ing that will now be possible in the three states, 
but that estimates placed the amount at from 
20,000 to 30,000 bbl. daily. The increased produc- 
tion obtained will depend largely, of course, on 
the number of drilling rigs that can be placed in 
operation in the time allowed. 

““‘Whatever the actual gain is,’’ Davies said, 
‘every barrel of increased production, by express 
terms of the temporary order, will be specifically 
earmarked for transportation to the Eastern Sea- 
board. This earmarking will continue not only 
during the emergency period of the order but, 
thereafter, for whatever length of time the eastern 
consuming centers continue to require the added 
amounts of oil produced.’’ 


* 
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the Office of Petroleum Co-ordinator for War and 
cannot exceed the rates recommended by 


Further, no license arrangement or exchange 
agreements will become effective until approved 
by OPC and WPB. 

The recommendation does not affect the pro- 
visions of the consent degree entered in the case 
of the United States versus Standard Oil Com- 
pany (New Jersey). 

“Ie is anticipated that this recommendation 
will enable the entire oil industry to operate with 
maximum efficiency in the production of aviation 
gasoline, alcohols, benzene, toluene, and other 
materials necessary or useful in the prosecution 
of the war,’’ Ickes said. 


He indicated that various company representa- 
tives had been approached informally on the 
advisability of exchanging technical information 
and that they had accepted in principle the aims 
of the recommendation. 


pany (Indiana), Universal Oil Products Com- 
pany. The M. W. Kellogg Company, and their 
respective affiliated companies. 

“ross-license, licensing agreements, royalty 
rates, and other agreements, cannot become opera- 
tive until they have been specifically approved 
by the Office of Petroleum Co-ordinator tor War 
and certified by the War Production Board. 

The Recommendation does not affect the provi- 
sions of the consent decree entered in the case of 
the United States versus Standard Oil Company 
(New Jersey). 


ment to standard design. . . . We find the great- 
est difficulty is to prevent our customers, who are 
generally oil refinery operators, from specifying 
equipment which is not standard. Their engineers 
are apt to have ideas of their own and wish these 
ideas incorporated in their plans. This is all very 
well, and does not bother in normal times, but 
now I feel that we could come closer to accom- 
plishing your desires if the users of this equip- 
ment would allow the manufacturer to furnish 
his standard designs.’’ 

Only one contractor expressed the opinion that 
“‘standardization such as is possible in many other 
industries is out of the question if we are to keep 
pace with the developments of industry.’’ He 
added that his firm would do its best ‘‘under the 
circumstances to the end that our natural resources 
may be conserved as much as possible.’’ 


mitted contract prices in excess of posted prices 
to be charged for sales of crude oil at the well, 
and also permits the premium price to be charged 
for sales at a point away from the well. 

There is no reason for permitting October 1, 
1941, contract prices in excess of posted prices to 
be charged for sales of crude oil at the well that 
does not apply with equal force to sales from 
central gathering and storage points, OPA offi- 
cials said. 

Purchasers of crude for which no maximum 
price is fixed may set temporary prices subject to 
reporting to and approval by the Office of Price 
Administration. 


As promulgated by the War Production Board, 
the order allows the drilling of wells in sand 
fields and to sand reservoirs in mixed fields in } 
Illinois, southwestern Indiana, and northwestern 
Kentucky on a spacing pattern of not more than 
one well to every 20 surface acres for wells 
drilled to a depth greater than 2500 ft., or of not 
more than one wal to every 10 surface acres in 
the case of wells drilled to depths under 2500 ft. 
These spacings compare with the basic pattern 
allowed by Conservation Order M-68, the order 
that governs well-spacing in general, of not more 
than one well to every 40 surface acres. 

It was emphasized by Davies that the basic 
drilling pattern required by Order M-68 still 
applies to wells in the tri-state area producing 
from limestone fields or from limestone reservoirs 
in mixed fields. 
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INSTALLMENT NO. 63 


HIS is the third installment of the sixth year since the Continuous Tables were 

adopted as a valuable and regular feature of The Petroleum Engineer. Throughout 
the last five years the original objective of the tables, to save time and effort for the tech- 
nician and the practical field or plant worker, has been strictly adhered to. As a result, 
their reception has been such as to lead the editors to believe that they are accomplishing 
their original objective. The tables have proved one of the most popular and helpful | 
departments of The Petroleum Engineer. | 


The tables in the first 61 installments, 373 tables, presented material that consisted 
of tabular data rather than graphs, curves, alignment charts, or other methods of pre- 
senting relationships between two or more variables. A part of the original objective 
was the presentation of the data in the simplest form available—tabular form data are 
believed the most accurate and readily followed by the average reader than any other 
method available. There are many types of information best presented by curves or nomo- 
graphs when three or more variables must be considered simultaneously. Such data as must | 
be presented in the form of charts and graphs were begun with the 62nd installment. 

Readers throughout the industry have indicated their interest in the source of so | 
many tables. All the tables have developed as a result of suggestions for new tables, direct | 
contributions, and improvements to existing tables by members of the petroleum and | 

| 
| 
| 








related industries, including manufacturing concerns, who are continually searching for 
practical information reduced by computation to tabular form readily applicable to the 
problems daily confronting them that might otherwise necessitate a more or less tedious 
calculation. These contributions and suggestions from the industry have resulted in a 
valuable exchange of information and data contributing to the progress of the industry | 
as a whole. 


To readers of The Petroleum Engineer, who are only now becoming interested in the | 
Continuous Tables, it should be pointed out that each table is assigned a filing or index | 
number that conforms with the Dewey Decimal System of classification as modified and 
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extended for the petroleum and related industries by L. C. Uren, professor of Petroleum 
Engineering at the University of California. This complete index has been published in 
earlier installments of the tables and is now available in booklet form at a cost of 50 cents 
per copy from The Petroleum Engineer, P. O. Box 1589, Dallas, Texas. Complete sets of 
the tables from the first installment to the present are also available in conjunction with 


subscriptions. 








INDEX TO TABLES“ 


Title of Table Index No. Page Issue 
Temperature conversion-—Centigrade and Fahrenheit P 061.001. 109 Aug. 
Squares of whole numbers P 061.001.4 115 Aug. 
Weight of dry material added to drilling mud, lb. per gal. (Sp. Gr. of additive—4.50) P 425.218.43 107 Aug. 
Hydrochloric acid solution schedule (sheet 1) P 532.911. 103 Aug. 
Hydrochloric acid—physical properties of aqueous solution (sheet 2) P 532.911. 123 Sept. 
Hydrochloric acid—physical properties of aqueous solution (sheet 3) P 532.911. 129 Sept. 
Pipe line arc welding procedures \P 615.222. 133 Sept. 

(P 622.24 
Cost per ft. for hauling pipe or casing P 615.3 127 Sept. 
Solution of Weymouth’s Formula for gas flow in large capacity gas lines P 621.1 113 Aug. 
Solution of Weymouth’s Formula for gas flow in small high pressure lines P 621.11 131 Sept. 
Pipe line coefficients for gas flow—values of d2-5 (sheet 4) P 622.001. 69 July 
Pipe line coefficients for gas flow—values of d2-5 (sheet 5) P 622.001. 73 July 
Pump equivalents—gal. per minute P 670. 105 Aug. 
Pressure extensions—orifice meter calculations (sheet 18) P 683.32 71 July 
Pressure extensions—orifice meter calculations (sheet 19) P 683.32 111 Aug. 
Pressure extensions—orifice meter calculations (sheet 20) P 683.32 125 Sept. 
24-hour capacity of 4-in. by 1/-in. orifice plate—flange connections P 683.321. 121 Sept. 


*This index , will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclusive, 
in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941 issue, and 48-60, inclusive in the 


June, 1942, issue. 





INDEX TO ADVERTISERS IN TABLES 


American Air Filter Company, Inc. 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Chapman Valve Manufacturing Company, The 
Dearborn Chemical Company 

Fisher Governor Company 

Graver Tank & Mfg. Co., Inc. 


Hazard Wire Rope Division of American Chain and Cable Co., Inc. 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 


LeRoi Company 

Universal Atlas Cement Corporation 

Vortox Manufacturing Company 

Waukesha Motor Company 

Whitney Chain and Manufacturing Company 


Page Issue Backing Table No. 

110 Aug. P 061.001. 

116 Aug. P 061.001.4 
(sheet 4) 70 July P 622.001. 
(sheet 2) 124 Sept. P 532.911. 
(sheet 19) 112 Aug. P 683.32 

114 Aug. P 621.1 
(sheet 20) 126 Sept. P 683.32 

106 Aug. P 670. 

122 Sept. P 683.321. 
(sheet 1) 104 Aug. P 532.911. 
(sheet 5) 74 July P 622.001. 

134 Sept, § P 615.222. 

( P 622.24 

108 Aug. —_—P.- 425.218.43 
(sheet 3) 130 Sept. P 532.911. 
(sheet 18) 72 July P 683.32 

128 Sept. P 615.3 

132 Sept.  P 621.11 
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24-HOUR CAPACITY* OF 4-IN. BY !/.-IN. ORIFICE PLATE—FLANGE CONNECTIONS 
nr be Differential, in. of water :< 
lb. per sq. | 
in. ga. 5 | 10 20 30 | 40 | 50 | 60 70 | 80 9 | 100 
| | | | | 
10 | w | 25 35 | 43 50 | (56 61 66 71 75 79 
2 | 2 | 30 42 | 51 | 50 | 66 73 78 81 | 89 | 94 
30 | 2 | 34 48 | 58 | 67 75 82 89 95 | 101 | 106 
400 | 2% | 937 53 | 64 74 83 91 | 98 105 112 118 
50 29 41 57 | 70 | 81 91 99 | 107 115 122 | 128 
60 31 44 62 | 75 87 97 | 107 | 115 123 131 | 138 
70 33 46 66 | 80 | 938 104 114 | 128 131 139 | 147 
80 | 35 49 69 | 85 | 98 110 120 | 130 139 147, |) 155 
9 | 36 | 52 7 | 89 | 103 115 126 | 136 | 146 155 163 | 
10060 | 88 | ASLO | 93 | 108 121 132 | 1438 153 162 171 
| | | | 
110 0 | 56 | so | 97 113 126 | 138 149 159 169 178 
120 41 59 83 | 101 | 17 131 | 1438 | 155 166 | 176 | 185 
130 | Ss 48 61 86 | 105 | 121 136 | 149 | 160 172 | 182 192 
140 | 44 63 s9 | 109 125 1440 | (153 166 177 | 188 198 
150 | 46 | 65 92 112 | 129 145 159 | 171 | 183 | 194 205 
160 | 47 | 67 | oF | 415 | 133 149 | 163 | 176 18s | 200 211 
170 | 48 | 69 97 119 |) 137 153 | 168 | 181 194 | 206 217 
iso | 50} 0 100 «122 141 157 172 186 199 | 211 222 
199 | 51 | 72 102 | = =125 144 161 177 | = 191 204 216 228 | 
20 | 52 | 74 105 | 128 148 165 isi | 196 | 209 222 234 
| | 
210 | 53 7% | #107 ~+| 131 151 169 | #185 | 200 | 214 227 239 
2200 | 55 | 77 | 109 | 134 | 155 173 189 =| = (204 218 232 244 
230 | #56 | 79 112 137 158 176 193 209 223 | 237 | 249 
240 57. | 114 | «#139 «| (161 is0 S| (197,s|~—s 8 228 | 241 | 255 
250 | 58 | 82 | 116 | 142 164 184 | 201 | 217 232 | «246 | «(260 
20 | 59 | 84 | 118 | 145 | 167 | #187 | 205 | 221 | 237 | 251 | 264 
270 ~3~=«|~—(60 85 | 120 | 4147 177 | 199 | 208 225 241 | 255 269 
230 | 61 87 | 122 | 150 173 | 194 | 212 | 229 | 245 | 260 | 274 
200 | 62 | 88 | 125 | 153 176 | = 197 216 233 | 249 | 264 ‘| 279 
300 =| «663 | 89 127 | 155 179 | 200 219 237 253 | 268 283 
310 =| 64 | 91 129 157 182 | 203 | 223 | 241 | 257 273. | ~=287 
320 | 65 | ~~ 92 131 160 185 | 206 | 226 | 244 | 261 | 277 | 292 
330 | 66 | o4 132 162 187 | 209 | 229 | 248 | 265 | 281 | 296 
340 67 | 95 134 | 165 190 | 212 | 233 | 251 269 | 285 | 301 
350 68 | 9% | 136 167 193 | 215 | 236 255 272 289 305 | 
| 
360 69 | 98 138 169 195 | 218 | 239 | 258 | 276 293 309 
370 | 7 | 99 140 171 198 | 221 242 | 262 230 | 297 313 
380 71 100 142 174 200 224 245 | 265 | 283 301 | 317 
390 72 101 144 176 203 227 | 249 268 287 | 305 | 321 
100 73 103 145 178 205 230 252 272 | 291 308 | 325 
110 74 | 104 147 180 208 233 «| 255 275 294 312 | 329 
| 120 74 | (105 149 182 210 235 | 258 278 297 316 333 
130 | 7 | 106 | 150 184 213 238 | 261 282 301 319 | 336 
| 140 | 76 «| «©6108 =| —Ss«152 186 215 | 241 | 263 285 304 323. | 340 
50 00 | (77 109 | 154 188 218 | 243 266 288 308 326 | 344 
460 | 78 110 |) (155 190 220 | 246 269 291 311 330 348 
470 79 | 111 | 157 192 222 | 248 | 272 294 314 333 351 
| 480 | 79 | 112 159 194 | 224 251 275 297 317 337 355 
| 490 | 80 | 113 | 160 196 227 | 253 278 300 321 340 358 
500 =| 114 | 162 198 | 229 256 280 303 324 343 362 
4-in. by 14-in. orifice plate size, flange connections. 1 Hour coefficient = 66.5 
*Million cu. ft. based on (4 oz.) 14.4 Ibs. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient — 1596.0 
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HAZARD WIRE ROPES ARE 





24, ave IN UNIFORM 


Since 1846, Hazard wire ropes have been famous for their uniformity— 
foot by foot, reel by reel. Uniform dependability is one of the big reasons why we have cus- 
tomers coming back for Hazard ropes, continuously, for 30, 40 and 50 years. 

Today Hazard lines are not only uniform in quality but they are in the uniform of war 
work. They are being used for mine sweepers, torpedo nets, tethers for observation balloons, 
balloon barrage ropes, airplane controls, ship rigging, hoist ropes for lifting aerial bombs into 
place in bombers, winch ropes for Army motor trucks and tractors, ropes for airplanes and 
artillery, glider tows, parachute flares, parachute rip cords, firing controls on tanks and heavy 
gun mounts, shipyard crane ropes, etc., etc. Much of this rope is HAZARD LAY-set Preformed Green 
Strand—the rope that lasts longer because it is free from internal stress. It is also easier and 
safer to handle, resists kinking, whipping or rotating in sheave grooves. Some of the rope is 
HAZARD "NONPARELL”—the rope that represents 96 years of wire rope-making experience, known 


to “fold timers’”’ as well as the younger operators as the line that gets the job done efficiently 
and economically. 


HAZARD WIRE ROPE DIVISION ° Wilkes-Barre, Pa., Chicago, Pittsburgh, Ft. Worth, Houston, Wichita, 


San Francisco, Denver, Los Angeles e Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, Inc. srinceport, CONNECTICUT 


wazaro LAY-SET ROTARY LINES 
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THe PETROLEUM ENGINEER’s ConTINUOUS TABLES P 532.911 
-— re FF 
| HYDROCHLORIC ACID—PHYSICAL PROPERTIES OF AQUEOUS SOLUTION 
Specific gravity Percent Wt. in lb. per gal.| Gal. equivalent | Gal. of 15 percent | Gal. of 15 percent 
Be.° of 60°F. HCl ot ’ to 1 gal. of 15 HCl equivalent | HCl equivalent 
60°F. 60°F. percent HCl to 1 gal. to 1 lb. 
14.00 1.1069 21.27 9.2280 0.68489 1.46008 0.15822 
14.25 1. 1090 21.68 9.2455 0.67067 1.49105 0.16127 
14.45 1.1106 22.00 9.2589 0.65996 1.51524 0.16365 
14.50 L. Litt 22.09 | 9. 2630 0.65698 | 1.52212 0. 16432 
14.75 1.1132 22.50 } 9. 2805 | 0.64379 1.55330 0. 16737 
15.00 1.1154 22.92 9.2989 0.63075 1.58542 0.17050 
15.05 | 1.1158 23.00 9.3022 | 0.62833 1.59153 0.17109 
| 15.25 | 1.1176 23.33 9.3172 0.61844 | 1.61697 0.17355 
| | 
15.50 | 1.1197 23.75 9.3347 0.60637 | 1.64917 0. 17667 
15.65 1.1210 24.00 9.3456 | 0.59935 1.66847 0.17853 
15.75 1.1219 24.16 9.3531 | 0.59491 1.68093 0.17972 | | 
16.0 1.1240 | 24.57 9.3706 0.58389 | 1.71266 0.18277 | 
16.1 1.1248 | 24.73 9.3772 0.57970 1.72504 0.18396 
16.2 1.1256 | 24.90 9.3839 0.57533 1.73814 0.18523 
16.26 1. 1262 25.00 9.3889 0.57272 1.74605 0. 18597 
16.3 1.1265 | 25.06 9.3914 0.57120 1.75070 0. 18642 
16.4 1.1274 25.23 9.3989 0.56690 1.76399 0. 18768 
| 
16.5 | 1. 1283 25.39 9.4064 0.56288 1.77659 0. 18887 
16.6 | 1.1292 | 25.56 9.4139 0.55869 1.78991 0.19014 
16.7 1.1301 25.72 | 9.4214 0.55477 1.80255 0.19133 
16.8 1.1310 25.89 9.4289 0.55069 | 1.81591 0.19259 
16.87 1.1316 26.00 9.4339 0.54807 1.82458 0.19341 
16.9 | 1.1319 26.05 9.4364 0.54687 | 1.82859 0.19378 
17.0 1.1328 | 26.22 | 9.4439 0.54289 | 1.84199 | 0.19505 
17.1 1.1336 26.39 9.4506 0.53901 1.85524 0.19631 
We 1.1345 26.56 9.4581 | 0.53514 1. 86867 | 0.19757 
ie 1.1354 26.73 9.4656 0.53131 1.88212 0.19884 | 
7.4 1.1363 26.90 | 9.4731 0.52754 1.89559 0.20010 
7.46 1.1368 | 27.00 | 9.4773 0.52535 1.90348 0.20085 
7.5 1.1372 | 27.07 9.4806 | 0.52381 1.90909 0.20137 
17.6 1.1381 27.24 9.4881 0.52013 1.92259 0. 20263 
17.7 1.1390 27.41 9.4956 0.51650 | 1.93612 0.20390 
17.8 1.1399 27.58 9.5031 | 0.51291 1.94967 0.20516 
17.9 1.1408 27.75 9.5106 | 0.50936 | 1.96324 0. 20643 
18.0 1.1417 27 .92 | 9.5181 0.50586 1.97682 0.20769 
18.05 1.1421 28.00 9.5215 0.50424 1.98318 0.20829 
18.1 1.1426 28.09 9.5256 | 0.50240 1.99043 0. 20896 
18.2 1.1435 | 28 . 26 9.5331 0.49899 2.00405 0.21022 
18.3 1.1444 28.44 9.5406 0.49544 2.01840 0.21156 
18.4 1.1453 | 28.61 9.5481 0.49211 2.03206 0.21282 
18.5 1.1462 28.78 9.5556 | 0. 48882 2.04575 0.21409 
18.6 1.1471 28.95 9.5631 0.48557 2.05945 0.21535 
18.63 1.14735 29.00 9.5652 0.48462 2.06345 0.21573 
18.7 1.1480 29.13 9.5706 0.48219 2.07388 0.21669 
18.8 1.1489 | 29.30 9.5781 0.47902 2.08761 0.21796 
18.9 1.1498 29.48 9.5857 0.47572 2.10208 0.21930 
19.0 1.1508 29.65 9.5940 0.47258 2.11604 0. 22056 
19.1 1.1517 29.83 9.6015 | 0.46936 2.13056 0.22190 
19.2 1.1526 30.00 9.6090 0.46634 2.14437 0.22316 
19.3 1.1535 30.18 9.6165 0.46319 2.15892 0.22450 
19.4 1.1544 30.35 | 9.6240 0.46024 2.17278 0.22577 
19.5 1.1554 30.53 9.6323 0.45713 2.18756 0.22711 
19.6 1.1563 30.71 9.6398 0.45410 2.20217 0.22845 
19.7 1.1572 30.90 9.6473 0.45095 2.21752 0. 22986 
19.76 1.1577 31.00 9.6515 0.44931 | 2.22566 0. 23060 
19.8 1.1581 31.08 9.6548 0.44799 2.23217 0.23120 
19.9 1.1590 31.27 9.6624 | 0.44493 2.24756 | 0.23261 
| | 
Be°, Specific Gravity at a » and percent HCL taken from HCL Gal. of 15 percent HCL equivalent to 1 gal. 916136 — 
table in Handbook of Chemistry and Physics. sp. gr. X percent HCL 
Weight in lb. per gal. at ae e = 8.3368 X sp. er. os 
: 0.16125 Gal. of 15 percent HCL equivalent to 1 lb 
Gal. equivalent to 1 gai. of 15 percent HCL = ———-—- * aon HCL _ percent HCL percent HCL 
> e. x = "100 X 1.3443 134.43 
100 
This series of tables submitted by Dowell Incorporated, Tulsa, Oklahoma | 
— ae : = { 
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tHE WEWS 


NTAM BEARINGS 





EYES OF THE ANTI-AIRCRAFT BATTALIONS, giant searchlights like this will pierce the skies with 
800-million-candlepower beams to track down hostile planes. Among the advanced engineering 
features incorporated in the design of this searchlight is the use of Bantam Quill Bearings to 
assure high capacity, efficient operation, and long life at vital points in the trailer mechanism. 
Here is another instance of the many ways in which Bantam Bearings are contributing to the 
successful functioning of America’s war equipment. 
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41,000 IN USE WITHOUT A SINGLE FAILURE 
is the remarkable service record established 
by Bantam Quill Bearings in the pumping 
units and pumping jacks built by the National 
Supply Co. Though subjected to the severe 
operating conditions of oil field service, the 
Quill Bearings have been performing with 
this consistent dependability for periods as 
long as five years. For further details on these 
compact, high-capacity, anti-friction bear- 
ings, write for Bulletin P-104. 


124 





ABILITY TO MEET SPECIAL REQUIREMENTS 
in bearing design is an important aspect of 
Bantam’s service to industry. In addition to 
a comprehensive line of standard anti-friction 
bearings—straight roller, tapered roller, 
needle, and ball— Bantam offers a highly de- 
veloped skill in the design and production of 
unusual types, such as this ball radial bearing. 
If you have a difficult bearirg problem, 


TURN TO BANTAM. 








SMOOTH, UNFAILING POWER for a large three- 
high rod mill for the steel industry is trans- 
mitted by this special drive combined with a 
three-high pinion stand, built by Farrel- 
Birmingham Company, Inc. Bantam two-row 
tapered roller bearings are used both on the 
high-speed shaft of the gear reduction unit and 
on the center pinion of the three-high stand. 





REDUCTION IN PEDAL PRESSURE is made pos- 
sible through the use of Bantam Needle 
Rollers to form a compact, high-capacity 
anti-friction unit in the lever assembly of 
clutches produced by Long Manufacturing 
Division of Borg-Warner Corporation. Effi- 
cient lubrication throughout the life of the 
unit is an added advantage of these bearings. 








"Bantam. 


STRAIGHT ROLLER - TAREREP 


BANTAM BEARINGS CORPORATION ¢ SOUTH BEND e INDIANA 


EARINGS 


ROLLER - NEEDLE - BALL 
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Tue PETROLEUM ENGINEER'S CONTINUOUS TABLES P 683.32 





Static Press. 
1900-1995 lb. 


PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 











Static pressure, lb. per sq. in., ga. | 


| Differential 


-| 1900 | 1905 | 1910 | 1915 | 1920 | 1925 | 1930 | 1935 | 1940 | 1945 | 1950 | 1955 | 1960 | 1965 | 1970 | 1975 | 1980 | 1985 | 1990 1995 


! 


61.88| 61.96! 62.03) 62.12| 62.20, 62.29) 62.36, 62.44) 62.53) 62.59) 62.68) 62.77) 62.84) 62.92) 62.99) 63.08) 63 | 63.23! 63.32! 63.39 







































































15 
87.52| 87.64| 87.74) 87.86) 87.98) 88.10 88.20) 88.32) 88.44) 88.54) 88.66) 88.78) 88.88) 89.00) 89.10) 89.22) 89.32) 89.44) 89.56) 89.66 
107.2 |107.3 \107.4 |107.6 |107.7 |107.9 |108.0 |108.1 |108.3 |108.4 108.6 {108.7 |108.8 |108.9 |109.1 {109.2 |109.4 |109.5 |109.7 |109.8 
1237 |123.9 [124.1 |124.2 |124.4 |124.6 [124.7 [124.9 [125.1 |125.2 (125.4 [125.5 (125.7 [125.8 |125.9 |126.2 |126.3 126.5 |126.6 126.8 
10 |138.4 |138.6 |138.7 |138.9 |139.1 |139.3 |139.4 |139.6 139.8 |139.9 |140.2 |140.4 |140.5 |140.7 |140.9 |141.1 |141.2 |141.4 ieee 141.8 
12 {151.6 |151.8 l1s1.9 152.2 |152.4 |152.6 [152.8 |152.9 |153.2 [153.4 |153.6 |153.8 [153.9 [154.1 [154.3 [154.5 |154.7 [154.9 |155.1 155.4 | 
14 167.5 |167.7 1167.9 |168.1 |168.4 168.6 |168.8 |168.9 |169.2 |169.4 |169.6 |169.8 1170.0 |170.3 |170.4 |170.7 |170.9 |171.1 j171.3 171.5 | 
16 175.0 |175.3 175.5 |175.7 |175.9 |176.2 176.4 |176.6 |176.9 |177.1 |177.3 |177.6 |177.8 |178.0 |178.2 |178.4 178.6 |178.9 |179.1 |179.3 | 
18 |185.7 1185.9 |186.1 |186.4 |186.6 |186.9 |187.1 187.4 |187.6 |187.8 |188.1 |188.3 |188.6 |188.8 {189.0 |189.3 189.5 |189.7 |190.0 |190.2 
20 |195.7 1196.8 196.2 |196.5 wml 196.9 —- 197.5 |197.8 \197.9 |198.2 |198.5 |198.7 199.0 199.2 |199.5 |199.7 |199.9 |200.3 |200.5 
| } } | 
21 |200.6 |200.8 |201.1 |201.3 |201.6 |201.9 |202.1 202.4 |202.7 |202.9 |203.2 203.4 |203.7 |203.9 |204.2 |204.4 |204.7 |204.9 |205.2 |205.4 
92 |205.2 |205.5 |205.8 |206.0 |206.3 |206.6 |206.8 (207.1 207.4 |207.6 |207.9 |208.2 |208.4 |208.7 |208.9 |209.2 |209.5 |209.7 |210.0 |210.3 | 
23 \209.8 210.2 |210.4 |210.7 4H 211.3 |211.5 |211.8 |212.1 |212.3 |212.6 |212.9 213.1 |213. 213.7 |213.9 |214.2 |214.5 |214.8 |215.0 | 
24 (214.4 [214.7 |214.9 |215.2 [215.5 |215.8 [216.0 216.3 |216.6 (216.9 |217.2 |217.5 217.7 |218.0 |218.3 |218.5 |218.8 |219.1 |219.4 |219.6 | 
25 |218.8 |219.1 |219.4 (219.7 1219.9 920.3 |220.5 |220.8 |221.1 |221.4 |221.7 |221.9 |222.2 222.5 |222.8 |223.1 |223.3 |223.6 |223.9 1904.2 
| | | | | | | | 
26 |223.1 |223.4 |223.7 loo3..9 224.3 \224.6 |224.9 |225.2 |225.5 |225.7 |226.0 226.4 |226.6 |226.9 |227.2 |227.5 |227.7 |228.0 1008.3 1228.6 
27 |297.4 227.7 |227.9 |228.3 |228.6 |228.8 |229.1 |229.5 |229.8 |230.0 |230.3 230.7 |230.9 1231.2 |231.5 |231.8 |232.1 |232.4 |232.7 |232.9 
28 |231.6 |231.9 |232.2 |232.5 |232.8 |233.1 |233.4 |233.7 |234.0 234.3 |234.6 |234.9 |235.2 |235.5 1235.8 236.1 |236.3 |236.7 |236.9 |237.2, 
29 |235.6 |235.9 |236.2 |236.6 |236.9 |237.2 |237.5 (237.8 238.1 |238.4 |238.7 |239.0 |239.3 |239.6 |239.9 |240.2 |240.5 |240 241.1 |241.4° 
30 |239.7 ‘teaned |240.3 (240.6 |240.9 241.3 |241.5 |241.9 |242.2 |242.5 |242.8 |243.1 243.4 (243.7 jess .6 244.3 |244.6 |244.9 |245.3 (245.5 
| | | | | 
31 lo43.7 1243.9 1244.3 \244.6 |244.9 |245.3 |245.5 (245.9 246.2 |246.5 |246.8 |247.2 |247.4 ms 248.1 |248.4 |248.7 |249.0 |249.3 |249.6 
32 |247.6 |247.9 |248.2 |248.5 |248.9 (249.2 |249.5 (249.8 250.2 1250.4 |250.8 1251.1 (251.4 |251.7 (252.0 |252.4 |252.6 |252.9 |253.3 |253.6 
33 (251.4 |251.7 |252.0 |252.4 |252.7 1953.1 1253.4 1253.7 |254.0 |254.3 (254.7 |255.0 |255.3 |255.7 |255.9 256.3 1256.6 |256.9 |257.3 |257.6 
34 1255.2 |255.5 |255.8 |256.2 |256.5 |256.9 |257.1 |257.5 [257.8 [258.1 958.5 1258.8 1259.1 |259.5 |259.8 |260.1 |260.4 |260.8 |261.1 |261.4 
35 ome 1959.2 |259.5 |259.9 |260.2 |260.6 |260.9 261.3 |261.6 |261.9 |262.3 |262.6 |262.9 |263.3 |263.6 |263.9 |264.2 264.6 |264.9 |265 2 
| | | | | | | | 
36 |262.6 |262.9 |263.2 |263.6 |263.9 |264.3 |264.6 |264.9 |265.3 |265.6 265.9 |266.3 |266.6 [267.0 (267.3 267.7 |267.9 |268.3 |268.7 |268.9 
37 \266.2 |266.6 |266.9 |267.2 [267.6 |267.9 (268.3 |268.6 268.9 1269.3 |269.7 |270.0 |270.3 |270.7 |270.9 |271.4 |271.7 |272.0 |272.4 l272 7 
38 |269.7 |270.1 |270.4 |270.8 271.2 [271.5 |271.8 |272.2 |272.6 [272.9 |273.3 |273.6 |273.9 [274.3 [274.6 |274.9 |275.3 |275 7 |276.0 |276 
39 |273.3 |273.7 |273.9 |274.3 |274.7 |275.1 [275.4 |275.8 |276.2 |276.5 |276.8 (277.2 1277.5 |277.9 |278.2 |278.6 |278.9 |279.3 |279.7 |279.9 
40 |276.8 _ 1077.5 |277.9 |278.2 |278.6 |278.9 |279.3 |279.7 |280.0 |280.4 |280.7 |281.1 281.5 |281.8 |282.2 |282.5 |282.9 (283.2 |283.5 
41 |>g0.2 \280.6 log0.9 281.3 |281.7 |282.1 |282.4 |282.7 |283.1 |283.5 |283.8 |284.2 |284.5 |284.9 |285.3 |285.6 |285.9 |286.3 |286.7 |287.0 
42 |283.6 |283.9 |284.3 |284.7 [285.1 [285.5 |285.8 |286.2 |286.6 286.9 |287.3 |287.7 |288.0 |288.4 288.7 (289.1 |289.4 |289 8 |290.2 |290.5 
43 |286.9 |287.3 |287.7 |288.0 |288.4 [288.8 |289.2 |289.6 (289.9 |290.3 |290.7 |291.1 |291.4 |291.8 |292.1 |292.5 1292.8 |293.2 |293.6 |293.9 | 
44 |\290.3 |290.7 |290.9 |291.4 |291.8 (292.2 |292.5 |292.9 (293.3 293.6 |294.0 |294.4 |294.8 |295.2 |295.5 |295.9 |296.2 |296.6 |297.0 |297.4 
45 |293.5 |293.9 |294.3 |294.7 |295.8 |295.5 |295.8 |296.2 |296.6 (296.9 (297 4 |297.8 |298.1 |298.5 |298.8 299.2 |299.6 |299.9 |300.4 |300.7 
| } | 
46 |296.8 |297.2 |297.5 |297.9 |298.3 |298.7 |299.1 |299.5 |299.9 300.2 |300.6 |301.1 |301.4 |301.8 |302.1 |302.5 |302.9 |303.3 |303.7 |304.0 
47 |300.0 |300.4 |300.8 |301.2 |301.6 302.0 |302.3 |302 303.2 1303.5 |303.9 1304.3 |304.7 1305.1 |305.4 |305.8 |306.2 |306.6 \307.0 |307.4 
48 |303.2 |303.6 |303.9 |304.3 (304.8 [305 2 |305.5 |305.9 1306.4 |306.7 |307.1 |307.5 |307.9 |308.3 |308.6 |309.2 |309.4 |309.8 (310.2 |310.6 
49 1306.3 |306.7 |307.1 |307.5 |307.9 |308.4 |308.7 |309.1 {309.5 |309.9 1310.3 |310.7 |311.1 (311.5 |311.9 |312.3 |312.6 |313.0 (313.5 [313.8 
50 om 4 \309.8 310.2 1310.6 |311.1 (311.5 |311.8 [312.3 (312.7 |313.1 |313.5 |313.9 314.2 [314.7 |315.0 |315 4 |315.8 |316.2 |316.6 po 9 
51 «1312.5 312.9 313.3 9 (315.3 |315.8 316.6 |316.9 \317.3 (317.8 |318.1 |318.6 |318.9 |319.3 {319.8 |320.1 
52 (315.6 |315.9 |316.3 0 318.4 |318.9 319.7 |320.1 |320.5 |320.9 1321.3 |321.7 |322.0 |322.5 |322.9 |323.3 
53 (318.6 |319.0 |319.4 1 |321.5 |321.9 322.7 323.2 |323.5 |323.9 |324.3 |324.8 |325.1 |325.6 |325.9 |326.4 
54 |321.5 |321.9 |322.4 0 \324.5 |324.9 325.7 |326.2 |326.5 |326.9 |327.4 |327.8 |328.2 |328.6 |329.0 [329.4 
| 55 |324 5 peas. 1325.3 0 |327.5 |327.9 328.8 [329 2 |329.6 [330.0 |330.4 |330.8 |331.2 [331.6 |332.1 [332.5 
| | | 
56 |327.5 |327.9 lg08.3 | 0 1330.4 |330.9 [331.3 |331.7 \ jdd2 .¢ .9 1333.4 |333.8 (334.2 |334.6 [335.1 — 
57 1330.4 |330.8 |331.2 | .9 |333.4 |333.9 [334.3 [334.7 |: |335.5 | 9 |336.4 336.8 |337.2 |337.6 |338.1 1338.5 
58 1333.3 |333.7 |334.1 9 3 1336.8 |337.2 |337.6 338.! .9 1339.3 1339.7 |340.1 |340.6 |341.0 |341.4 | 
| 59 |336.1 336.6 1336.9 e 2 |339.7 |340.0 |340.5 \341.¢ .8 1342.2 |342.6 |343.0 |343.5 |343.9 \344°3 | 
| 60 |338.9 |339.4 ea .6 |342.1 (342.5 wee 343.4 ¢ oa .7 1345.1 |345.5 |345.9 |346.4 |346.9 1347.3 | 
| | | | | | 
61 |341.8 |342.2 |342.6 |343. q le .4 344.9 (345.4 |345.7 |346.2 |346.7 \347.1 |347.5 ls47.9 348.4 |348.8 (349.3 1349.7 \350.1 
62 |344.6 345.0 [345.4 345.9 |: |346.8 |347.2 (347 7 \348.2 |348.6 1349.1 |349.5 |349.9 |350.4 |350.8 |351.3 [351.7 |352.1 |352.6 [352.9 
63 |347.3 |347.8 |348.2 [348.7 1349.1 349.6 )350 0 (350.5 |350.9 |351.4 {351.8 |352.3 1352.7 1353.2 1353.6 [354.1 |354.5 |354.9 1355.4 |355.8 
64 1350.1 1350.6 1350.9 !351.4 |351.9 |352.4 |352 8 353.3 1353.8 (354.2 1354.6 1355.1 1355.5 |356.0 [356.4 |356.9 (357.3 [357.8 358.2 (358.6 
| 65 1352.8 13533 1353.7 (354.2 (354.6 (355.1 (355.5 |356.0 (356.5 |356.9 [357.4 |357.9 |358.3 1358.8 (359.2 (359.6 |360.0 |360.5 |361.0 |361.4 
| | | 
} 66 1355.5 |355.9 1356.4 [356.9 |357.4 [357.9 |358.3 (358.8 (359.2 |359 6 |360.1 |360.6 |361.0 |361.5 [361.9 [362.4 |362.8 —_ 363.8 |364.2 
67 1358.2 1358.7 |359.1 [359.6 |360.1 |360.5 |360.9 (361.4 (361.9 362.3 1362.8 |363.3 |363.7 |364.2 |364.6 1365.1 [365.5 |366.0 |366.5 |366.9 
| 68 |360.8 |361.3 |361.8 [362.2 362.7 |363.2 363.6 (364.1 |364.6 |365.1 [365.5 [366.0 [366.5 (366.9 |367.4 |367.9 368.3 |368.8 369.3 |369.7 
| 69 |363.5 |364.0 |364.4 364 9 |365.4 |365.9 |366.3 366.8 |367.3 (367.8 [368.2 [368.7 369.2 1369.7 |370.1 |370.6 |370.9 \371.5 |371.9 |372.4 
70 (366.1 |366.6 i367 367.6 |368.1 |368.6 |368.9 [369.5 |369.9 370.4 1370.9 |371.4 |371.8 |372.3 |372.7 |373.3 |373.6 |374.2 |374.7 |375.1 
71 |368.7 |369.2 |369.6 |370.2 \370.7 1371.2 |371.6 |372.1 |372.6 (373.0 |373.5 1374.0 |374.5 |374.9 |375.4 |375.9 (376.3 |376.8 |377.3 [377.7 
72 (371.3 1371.8 |372.2 372.7 |373.3 |373.8 374.2 |374.7 |375.2 |375.6 |376.1 |376.6 |377.1 |377.6 |378.0 |378.5 |378.9 379.4 |379.9 |380.4 
| 73 1373.9 |374.4 |374.8 (375.3 \375 9 1376.4 |376.8 |377.3 |377.8 |378.2 |378.8 |379.3 |379.7 |380.2 380.6 |381.1 (381.6 |382.1 |382.6 1383.0 
| 74 1376.4 |376.9 |377.4 |377.9 |378.4 1378.9 |379.3 |379.9 |380.4 |380.8 [381.3 381.8 |382.3 |382.8 |383.2 |383.7 |384.2 [384.7 |385.2 |385.6 
| 75 1378.9 |379.5 |379.9 380.4 |380.9 [381.5 1381.9 |382.4 |382.9 |383.4 |383.9 384.4 384.9 1385.4 |385.8 (386.3 |386.8 [387.3 [387.8 |388.2 
76 |381.5 |382.0 |382.5 1382.9 |383.5 |384.0 |384.5 |384.9 (385.5 |385.9 [386.5 1386.9 1387.4 |387.9 |388.4 |388.9 |389.3 I380.9 390.4 {390.8 | 
77 383.9 384.5 |384.9 1385.5 (386.0 |386.5 [386.9 |387.5 [388.0 |388.5 |388.9 [389.5 |389.9 [390.5 |390.9 391.5 |391.9 |392.4 |392.9 |393.4 
78 |386.5 |387.0 |387.5 |387.9 |388.5 [389.0 [389.5 |390.0 390.6 |390.9 |391.5 |392.1 |392.5 |393.0 |393.5 |393.9 |394.4 |394.9 |395.5 |395.9 
79 |388.9 |389.5 |389.9 390.4 1390.9 |391.5 (391.9 1392.5 |393.0 [393.5 [394.0 1394.5 |394.9 [395.5 |395.9 396.5 |396.9 |397.5 |398.0 |398.4 | 
80 \391.4 ae i392 4 1392.9 |393.4 |393.9 (394.4 |394.9-/395.5 |395.9 |396.5 |397.0 |397.5 |398.0 (398.5 |398.9 399.4 |399.9 |400.5 |400.9 


| 


82 |396.2 \396.8 |397.2 |397.8 |398.3 |398.9 [399.3 399.9 |400.4 [400.9 |401.4 401.9 |402.4 |402.9 |403.4 403.9 |404.4 |404.9 |405.5 |405.9 
84 |401.1 |401.6 |402.1 |402.6 |403.2 |403.7 |404.2 404.7 |405.3 1405.7 |406.3 |406.8 |407.3 |407.8 |408.3 |408.9 |409.3 |409.9 |410.4 |410.9 | 
86 |405.8 1406.4 [406.9 |407.4 |407.9 |408.5 |408.9 409.5 |410.1 |410.6 |411.1 |411.7 |412.1 |412.7 |413.2 |413.7 |414.2 |414.7 |415.3 415.8 
88 |410.5 1411.1 |411.5 [412.1 |412.7 |413.2 [413.7 |414.3 414.8 |415.3 |415.9 |416.4 |416.9 |417.5 |417.9 (418.5 |418.9 |419.5 /420.1 1420.6 
90 |415.2 |415.7 |416.2 |416.8 |417.3 |417.9 |418.4 418.9 419.5 |419.9 |420.6 |421.1 |421.6 [422.2 |422.6 423.2 |423.7 |424.3 |424.8 |425.3 
92 1419.7 420.3 |420.8 |421.4 421.9 |422.5 |423.0 |423.6 424.2 424.6 |425.2 |425.8 |426.3 |426.8 |427.3 [427.9 |428 428.9 (429.5 |430.0 
94 |424.3 |424.8 [425.3 |425.9 |426.5 427.1 |427.5 |428.1 428.7 |429.2 |429.8 |430.4 |430.8 |431.4 |431.9 |432.5 |432.9 433.6 434.1 |434.6 
96 |428.8 |429.3 |429.8 |430.4 431.0 |431 6 1432.1 482.7 (433.3 433.8 |434.3 |434.9 |435.4 [436.0 436.5 |437.1 |437.6 438.2 |438.8 |439.2 
98 1433.2 433.8 1434.3 [434.9 435.5 (436.1 |436.5 (437.1 437.7 (438.2 |438.8 439.4 439.9 |440.5 |441.0 |441.6 [442.1 (442.7 |443.3 (443.8 
100 |437.6 1438.2 |438.7 439.3 |439.9 1440.5 441.0 |441.6 (442.2 442.7 |443.3 |443.9 |444.4 1445.0 |445.5 |446.1 |446.6 |447.2 447.8 448.3 
| 





NOTE: Values given in body of table are products of the square roots of the static and differential pressures in lb. per sq. in., abs., and inches 
of water, respectively. 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 


Table has been condensed to serve field men in approximating meter readings, intermediate readings for accurate measurements may 
be obtained from pressure extension books, usually available in district offices. 
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FOR ALL APPLICATIONS STANDARDIZE 
if BES 





















Now you can standardize on ONE type of Liquid Level Controller for 
your entire plant requirements. FISHER LEVEL-TROLS ... the finest of 
all Level Controllers . . . are available in many designs for every 
service requirement. 

Float cage types with screwed or flanged equalizing connections 
or internal float types for mounting on the top or side of vessels. 
Furnished with floats 14” to 120” in length to meet varying service 
requirements. Suitable for controlling liquids of all specific gravities 


at all pressures and temperatures. 
Type 2400-248A. 
Extra wide range 
float cage type 


ALL LEVEL-TROLS FEATURE: 


for pressures up 


Salle adie { — 100% pneumatic type pilot insures maximum sensitivity. 
° s. A.S.A. 2 — Pilot relay speeds response to level change. 


ting. : , 
— 3 — Torque tube construction assures trouble-free operation. 


4 — Throttling range adjustment affords wide range of control. 
5 — Level position adjustment for resetting liquid level. 





Fisher Level-Trols are completely illustrated and described in Bulletin 
F-1 now available. Your free copy will be sent on request. 






LEFT ..Type 2400-248.. 
Standard float cage type 
for pressures up to 2500 4 i 1 », 
Ibs. A.S.A. rating. 14” + 
and 18” float only. i 








Type 2400-248F ... 
Internal float type for 
flange mounting on 
side of vessel. Top 
view. 


ISHER 


RIGHT Type 2400-248P .. 
Internal float type for 
flange mounting on top 
of vessel. Front view. 
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Tae PerroLteum ENGINEER’s Continuous TABLES P 615.3 





COST PER FT. FOR HAULING PIPE OR CASING | 
Plain end pipe | 





Nominal | Weight, | Ft. per Hauling charge —dollars per ton | 















































pipe size, | lb. per ton | ma | 
in. ft. 10 20 30 40 50 60 70 80 90 100 
2 3.65 | 547.95 | 0.0182 | 0.0365 | 0.0547 | 0.0730 | 0.0912 | 0.1095 | 0.1277 | 0.1460 | 0.1642 | 0.1825 | 
2 3.75 | 533.33 | 0.0187 | 0.0375 | 0.0562 | 0.0750 | 0.0937 | 0.1125 | 0.1312 | 0.1500 | 0.1687 | 0.1875 | 
| 
2', 5.79 | 345.42 | 0.0289 | 0.0579 | 0.0868 | 0.1158 | 0.1447 | 0.1737 | 0.2026 | 0.2316 | 0.2605 | 0.2895 
24 5.90 | 338.98 | 0.0295 | 0.0590 | 0.0885 | 0.1180 | 0.1475 | 0.1770 | 0.2065 | 0.2360 | 0.2655 | 0.2950 | 
3 7.58 | 263.85 | 0.0379 | 0.0758 | 0.1137 | 0.1516 | 0.1895 | 0.2274 | 0.2653 | 0.3032 | 0.3411 | 0.3790 
3 7.70 | 259.74 | 0.0385 | 0.0770 | 0.1155 | 0.1540 | 0.1925 | 0.2310 | 0.2695 | 0.3080 | 0.3465 | 0.3850 
4 10.79 | 185.36 | 0.05395) 0.1079 | 0.1618 | 0.2158 | 0.2698 | 0.3234 | 0.3777 | 0.4316 | 0.4856 | 0.5395 
4 11.00 | 181.82 | 0.0550 | 0.1100 | 0.1650 | 0.2200 | 0.2750 | 0.3300 | 0.3850 | 0.4400 | 0.4950 | 0.5500 
5 14.62 | 136.80 | 0.0731 | 0.1462 | 0.2193 | 0.2924 | 0.3655 | 0.4885 | 0.5117 | 0.5848 | 0.6579 | 0.7310 
5 15.00 | 133.33 | 0.0750 | 0.1500 | 0.2250 | 0.3000 | 0.3750 | 0.4500 | 0.5250 | 0.6000 | 0.6570 | 0.7500 
6 18.97 | 105.43 | 0.0948 | 0.1897 | 0.2846 | 0.3794 | 0.4743 | 0.5691 | 0.6640 | 0.7588 | 0.8537 | 0.9485 
6 | 19.45 | 102.83 0.09725) 0.1945 | 0.2918 | 0.3890 | 0.4863 | 0.5835 | 0.6808 | 0.7780 | 0.8753 | 0.9725 
| 
8 | 28.55 70.05 | 0.1427 | 0.2855 | 0.4283 | 0.5710 | 0.7138 | 0.8565 | 0.9993 | 1.1420 | 1.2848 | 1.4275 
8 _|_29.35 | 68.14 | 0.1467 | 0.2935 | 0.4403 | 0.5870 | 0.7338 | 0.8805 | 1.0273 | 1.1740 | 1.3208 | 1.4675 














Casing with threads and couplings | 
| | 
| 












































l l —— ——$_—__— — — — — ~—---- 
5 | 15.00 | 133.33 | 0.0750 | 0.1500 | 0.2250 | 0.3000 | 0.3750 | 0.4500 | 0.5250 | 0.6000 | 0.6570 | 0.7500 
5 | 18.00 | 111.11 | 0.0900 | 0.1800 | 0.2700 | 0.3600 | 0.4500 | 0.5400 | 0.6300 | 0.7200 | 0.8100 | 0.9000 
5 | 21.00 | 95.24 | 0.1050 | 0.2100 | 0.3150 | 0.4200 | 0.5250 | 0.6300 | 0.7350 | 0.8400 | 0.9450 | 1.0500 
513 17.00 | 117.65 | 0.0850 | 0.1700 | 0.2550 | 0.3400 | 0.4250 | 0.5100 | 0.5950 | 0.6800 | 0.7650 | 0.8500 | 
5M 20.00 | 100.00 | 0.1000 | 0.2000 | 0.3000 | 0.4000 | 0.5000 | 0.6000 | 0.7000 | 0.8000 | 0.9000 | 1.0000 | 
654 22.00 | 90.91 | 0.1100 | 0.2200 | 0.3300 | 0.4400 | 0.5500 | 0.6600 | 0.7700 | 0.8800 | 0.9900 | 1.1000 | 
65% 24.00 | 83.33 | 0.1200 | 0.2400 | 0.3600 | 0.4800 | 0.6000 | 0.7200 | 0.8400 | 0.9600 | 1.0800 | 1.2000 
654 26.00 | 76.92 | 0.1300 | 0.2600 | 0.3900 | 0.5200 | 0.6500 | 0.7800 | 0.9100 | 0.0409 | 1.1700 | 1.3000 
7 28.00 | 71.43 | 0.1400 | 0.2800 | 0.4200 | 0.5600 | 0.7000 | 0.7400 | 0.9800 | 1.1200 | 1.2600 | 1.4000 | 
7 30.00 | 66.67 | 0.1500 | 0.3000 | 0.4500 | 0.6000 | 0.7500 | 0.9000 | 1.0500 | 1.2000 | 1.3500 | 1.5000 
7 32.00 | 62.50 | 0.1600 | 0.3200 | 0.4800 | 0.6400 | 0.8000 | 0.9600 | 1.1200 | 1.2800 | 1.4400 | 1.6000 
754 29.70 | 67.34 | 0.1485 | 0.2970 | 0.4455 | 0.5940 | 0.7425 | 0.8910 | 1.0395 | 1.1880 | 1.3365 | 1.4850 
| | | 
856 | 36.00 | 55.55 | 0.1800 | 0.3600 | 0.5400 | 0.7200 | 0.9000 | 1.0800 | 1.2600 | 1.4400 | 1.6200 | 1.8000 
85g | 38.00 | 52.63 | 0.1900 | 0.3800 | 0.5700 | 0.7600 | 0.9500 | 1.1400 | 1.3300 | 1.5200 | 1.7100 | 1.9000 
85 | 40.00 | 50.00 | 0.2000 | 0.4000 | 0.6000 | 0.8000 | 1.0000 | 1.2000 | 1.4000 | 1.6000 | 1.8000 | 2.0000 
| 
95% | 43.50 | 45.98 | 0.2175 | 0.4350 | 0.6525 | 0.8700 | 1.0875 | 1.3050 | 1.5225 | 1.7400 | 1.9575 | 2.1750 
| | } 
103% =| 40.50 | 49.38 | 0.2025 | 0.4050 | 0.6075 | 0.8100 | 1.0125 | 1.2150 | 1.4175 | 1.6200 | 1.8225 | 2.0250 
1034 45.50 | 43.96 | 0.2275 | 0.4550 | 0.6825 | 0.9100 | 1.1375 | 1.3650 | 1.5925 | 1.8200 | 2.0475 | 2.2750 
| | | | | 
133, | 48.00 | 41.67 | 0.2400 | 0.4800 | 0.7200 | 0.9600 | 1.2000 | 1.4400 | 1.6800 | 1.9200 | 2.1600 | 2.4000 
13% =| 54.50 | 36.70 | 0.2725 | 0.5450 | 0.8175 | 1.0900 | 1.3625 | 1.6350 | 1.9075 | 2.1800 | 2.4525 | 2.7250 
133g =| 61.00 | 32.77 | 0.3050 | 0.6100 | 0.9150 | 1.2200 | 1.5250 | 1.8300 | 2.1350 | 2.4400 | 2.7450 | 3.0500 
| | | | | | 








| | | | | 

| Note: The body of this table supplies the hauling charge per ft. of pipe. 
Example: 

1. The hauling charge is $50.00 per ton for 5-in. (14.62 lb. per ft.) plain end pipe. What is the hauling cost per ft.? 
Solution: 

From the column headed $50.00 per ton hauling charge, opposite the pipe size of 5-in. (14.62 Ib. per ft.) plain end pipe find 0.3655. The 
cost of hauling the pipe is $0.3655 per ft. 

If the cost for the same pipe is $5.00 per ton hauling charge, the decimal point is moved one place to the left to read $0.03655. Fifty cents 
would be two places to the left, $0.003655. 

For a cost of $5.63 per ton hauling charge for the same pipe, the cost is figured as follows: 


$5.00 per ton = $0.03655 cost per ft. (from column headed $50.00) 
| 0.60 per ton = 0.004385 cost per ft. (from column headed $60.00) 
_ 0,03 per ton = 0.0002193 cost per ft. (from column headed $30.00) 


$5.63 per ton = $0.0411543 cost per ft. hauling charge. 
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Four WAUKESHAS power this portable rig 
draw works, mud pumps, and generator 


* After drilling the Continental Oil Company’s 
Community Well No. 2 at Turnbull Canyon, Calif., 
this Wagner-Morehouse portable rig moved to a 
location just 50 feet away and started drilling 
another. The rig is powered with four Waukesha 
Oil Field Power Units—all burning natural gas. 
Shown in the background is a Model 6-WAKU 
Multi-Fuel Waukesha Power Unit, 6%" x 6%”, 
1197 cu. in.—the prime mover on the draw works. 
In the right foreground are two Model 145-GKU 
Waukesha Multi-Fuel Power Units, 514" x 6’, 779 





WAUKESHA E! ENGINES 


cu. in.—operating the Gardner-Denver mud pumps. 

In the left foreground is a Model XAHU 
Waukesha Power Unit, 358” x 414”’, 186 cu. in. — 
powering a 10 KW generator which supplies light 
and auxiliary power for the rig. 

For every oil field need there’s a Waukesha En- 
gine—410 hp. to 10 hp., gas or gasoline .. . 310 hp. 
to 30 hp., diesel fuels. For the list, with ratings, 


speed, torque, etc., get Bulletin 1079. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK . TULSA . LOS ANGELES 
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THe PETROLEUM ENGINEER'S ConTINuoUS TABLES P 532.911 
HYDROCHLORIC ACID—PHYSICAL PROPERTIES OF AQUEOUS SOLUTION 
| Specific gravity | ' | Wt. in Ib. per gal.| Gal. equivalent | Gal. of 15 percent | Gal. of 15 percent 
Be. at 50°F. Percent - 60°F. to 1 gal. of 15 HCl equivalent | HCl equivalent 
~ 60°F. HCl ~~ 60°F. percent HCl to 1 gal. to 1 Ib. 
20.0 1.1600 31.45 9.6707 0.44200 2.26245 0. 23395 
20.1 1.1609 31.64 9.6782 0.43900 2.27788 0.23536 
20.2 1.1619 31.82 9.6865 0.43614 2.29282 0. 23670 
20.29 1.16275 32.00 9.6936 0.43337 2.30747 0.23804 
20.3 1.1628 32.01 9.6940 0.43322 2.30829 0.23812 
20.4 1.1637 32.19 9.7015 0.43046 2.32307 0.23946 
20.5 1.1647 32.38 9.7099 0.42757 2.33879 0.24087 
20.6 1.1656 32.56 9.7147 0.42488 2.35361 0). 24221 
20.7 1.1666 32.75 9.7257 0.42205 2.36937 0.24362 
20.8 1.1675 32.93 9.7332 0.41942 2.38423 0.24496 
20.84 1.1678 33.00 9.7357 0.41842 2.38992 0.24548 
20.9 1.1684 33.12 9.7407 0.41669 2.39984 0.24637 
21.0 1.1694 33.31 9.7491 0.41396 2.41567 0.24779 
21.1 1.1703 33.50 9.7566 0.41130 2.43132 0.24920 
21.2 1.1713 33.69 9.7649 0.40863 2.44720 0.25061 
21.3 1.1722 33.88 9.7724 0.40603 2.46289 0.25203 
21.36 1.1728 34.00 9.7774 0.40439 2.47288 0. 25292 
21.4 1.1732 34.07 9.7807 0.40342 2.47882 0.25344 
21.5 1.1741 34.26 9.7882 0.40087 2.49455 0.25485 
21.6 1.1751 34.45 9.7966 0.39832 2.51052 0.25627 
21.7 1.1760 34.64 9.8041 0.39584 2.52630 0.25768 
21.8 1.1770 34.83 9.8124 0.39334 2.54232 0.25909 
21.89 1.1778 35.00 9.8191 0.39117 2.55647 0. 26036 
21.9 1.1779 35.02 9.8199 0.39091 2.55814 0.26051 
22.0 1.1789 35.21 9.8283 0.38847 2.57421 0.26192 
22.1 1.1798 35.40 9.8358 0.38609 2.59007 0. 26333 
22.2 1.1808 35.59 9.8441 0.38370 2.60618 0.26475 
22.3 1.1817 35.78 9.8516 0.38137 2.62209 0.26616 
22.4 1.1827 35.97 9.8599 0.37904 2.63825 0.26757 
22.42 1.18285 36.00 9.8612 0.37868 2.64078 0.26780 
22.5 1.1836 36.16 9.8674 0.37676 2.65420 0.26899 
22.6 1.1846 36.35 9.8758 0.37448 2.67040 0.27040 
22.4 1.1856 36.54 9.8841 0.37221 2.68662 0.27181 
22.8 1. 1866 36.73 9.8924 0.36998 2.70287 0.27323 
22.9 1.1875 36.93 9.8999 0.36769 2.71965 0.27472 
22.93 1.1878 37.00 9.9025 0.36691 2.72549 0.27524 
23.0 1.1885 37.14 9.9083 0.36531 2.73742 0.27628 
23.1 1.1895 37 .36 9.9166 0.36285 2.75595 0.27791 
23.2 1.1904 37.58 9.9241 0.36045 2.77428 0.27955 
23.3 1.1914 37.80 9.9325 0.35806 2.79286 0.28119 
23.39 1.1923 38.00 9.9400 0.35590 2.80976 0.28267 
| 23.4 1.1924 38.03 9.9408 0.35559 2.81221 0.28290 
23.5 1.1934 38.26 | 9.9491 0.35316 2.83159 0.28461 
23.6 1.1944 38.49 9.9575 0.35075 2.85101 0. 28632 
23.7 1.1953 38.72 9.9650 0.34841 2.87020 0. 28803 
23.8 1.1963 38.95 9.9733 0.34606 2.88967 0.28974 
23.82 1.1965 39.00 9.9750 0.34556 2.89386 0.29011 
23.9 1.1973 39.18 9.9817 0.34374 2.90916 0.29145 
24.0 1.1983 39.41 9.9900 0.34145 2.92868 0.29316 
24.1 1.1993 39.64 9.9983 0.33919 2.94823 0.29487 
24.2 1.2003 39.86 10.0067 0.33703 2.96707 0.29651 
24.26 1.2009 40.00 10.0117 0.33569 2.97898 0.29755 
24.3 1.2013 40.09 10.0150 0.33482 2.98667 0.29822 
24.4 1.2023 40.32 10.0233 0.33263 3.00631 0.29993 
24.5 1.2033 40.55 10.0317 0.33047 3.02597 0.30164 
24.6 1.2043 40.78 10.0400 0.32834 3.04567 0.30335 
24.7 1.20525 41.00 10.0479 0.32632 3.06451 0.30499 
24.7 1.2053 41.01 10.0483 0.32622 3.06539 0.30507 
24.8 1.2063 41.24 10.0567 0.32413 3.08514 0.30678 | 
24.9 1.2073 41.48 10.0650 0.32199 3.10566 0.30856 | 
25.0 1.2083 41.72 10.0734 | 0.31988 3.12622 0.31035 
25.1 1.2093 41.99 10.0817 0.31756 3.14905 0.31236 
25.1 1.20933 42.00 | 10.0819 | 0.31747 3.14988 0.31243 | 
25.2 1.2103 | 42.30 10.0900 0.31497 3.17493 0.31466 
| ° 
Be°, Specific Gravity at ee and percent HCL taken from HCL Gal. of 15 percent HCL equivalent to 1 gal. = 1 - 
table in Handbook of Chemistry and Physics. ae we 
: : 60° F. ‘ sp. gr. X percent HCL 
Weight in lb. per gal. at 60°F. — 8.3368 & sp. er. 100 
Gal. equivalent to 1 gal. of 15 percent HCL 7 a eeat HCL Gal. of 15 pereent ag . _ HCL 
| ~ 1000—” ™ “100 X 1.3443 134.43 
This series of tables submitted by Dowell Incorporated, Tulsa, Oklaboma | 
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IN TEXAS WELL 


Improved Unaflo, the retarded oil-well cement, 
continues to add to its consistent record 
of successful down-the-well cementing jobs. 











Many instances have proved the day-in 
and day-out reliability of zmproved 
Unaflo in overcoming cementing haz- 
ards and in lessening chances of failure. 
This particular job included cementing 
casing, plugging the well after a fire, 
and nine squeezes. Here are the high 
points: 

At 6,787’ the 9°," casing was ce- 
mented with 2,200 sacks of Unaflo. Cas- 
ing and cement were tested with 1,350 
lb. pressure and found satisfactory. 

At 9,037’ the well blew and caught 
fire. While rebuilding the rig and pre- 
paring to deepen the hole, 300 sacks of 
Unaflo were pumped into the well for 
a plug. 

At 9,733’ total depth the 5!” casing 
was run and cemented with 2,527 sacks 
of Unaflo. Tests showed satisfactory set. 


PE-U-28 


mpROVED \)\)\ 2 


PRODUCT OF UNIVERSAL ATLAS CEMENT COMPANY 





Nine squeeze jobs were made with 
Unaflo at various depths between 8,982’ 
and 9,720’. 

All cement in the casing at any depth 
was hard. Tests made at various levels 
during and after the squeeze jobs also 
showed satisfactory set. Temperatures 
ranged to 268°F. Pressures ran to 
5,000 Ib. 

Improved Unaflo cement not only per- 
forms well on deep, tough jobs but also 
performs consistently under average 
conditions. It helps take the guesswork 
out of your day-to-day operations. Use 
it to protect your drilling investment. 
Get it from your dealer. Universal Atlas 
Cement Company (United States Steel 
Corporation Subsidiary), Amicable 
Oklahoma City; 
Kansas City; Chicago; Birmingham. 
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done with improved Unaflo. 
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SOLUTION OF WEYMOUTH’S FORMULA FOR GAS FLOW IN SMALL HIGH PRESSURE LINES 
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FORMULA 


2__ p.2\'/2 
Q = 28.602 D */; (=) 
GL 


QO = Quantity (Ft.4/Hour) 

D = Inside Diameter (Inches) 

P, = Initial Pressure (#/in.? Abs.) 
P. = Final Pressure (#/in.? Abs.) 
G = Specific Gravity (Air = 1) 

L = Length (Miles) 


Basis of Measurement 


60° F. at 14.4 #/in.2 Abs. 
Flowing Temperature 60° F. 


y 


DUMMY AXIS NO. 2 


~~ (e) 

















EXAMPLE 
Given: P,; = 127 #/in.2 Gage I 
P?= 85.6#/in.? Gage 1000— 
Ge @5 200 4 
D = 10. Inches pr b00_] 
L= 5 Miles 4 
ss 0) 100 — 
Find Q 4 
: ; ‘ { G00] 
Solution: P,* — P.? = 141.43 — 1002 = 10,000 2 ] 
Locate (a) on Col. III By Connecting 10,000 on $00_.) 
Col. I to 5 Miles on Col. II. Connect (a) to g a 
0.5 Gravity, Col. IV to Locate (b) on Col. V aw 4004 
Connect (b) to 10 inches on VI to find Q= w 3 
840,000 Ft.3/Hr. on Col. VIL. . 3 
Note: In Solving Problems, Always Use the @ %°eJ 
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(a) I, II, II. Zz 3 
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Give all Your Oilfield Equipment 





WHITNEY © geet 
ROLLER CHAIN Aaa 
DRIVES 


ew 
X RAS 


je 






Oil is ammunition... and 
to produce it uninterruptedly, 
you have to get out of your equip- 
ment every ounce of the per- 
formance that the makers built 
into it. So keep oil flowing out 
by keeping power flowing in on 
Whitney Roller Chains. These 
performance - protecting drives 
are designed to buck the tough- 
est Operating conditions 24 
hours a day, with shocks and 











overloads thrown in. And what’s more, Whitney * * 
stock chains and engineering assistance are al- PROLONG CHAIN LIFE 

ways available on short notice. All of which Have sprockets properly aligned, chains 
makes it a sound wartime measure for you... on properly lubricated, drives frequently 

all the equipment in your operations ...to make inspected ...to keep ’em rolling /onger. 
Whitney Chains your Drive for Victory. * * 





THE WHITNEY CHAIN & MANUFACTURING CO., HARTFORD, CONN. 
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eeding New Designs... 


with the HYATT GEAR THRUST CALCULATOR 


5 elrnangernemege paper-wasting and tedious 
gear thrust calculations are reduced to a mere turn 
of the hand with the Hyatt Gear Thrust Calculator. 
This accurate device, built of a durable chart and 


pivoted transparent arm, gives at a glance axial 
thrust and separating forces for straight spur, helical 
and spiral gears with pressure angles of 141/,°, 171/,°, 
20°, and 221/°. 


Every design engineer working on gears, shafting 


and related bearing applications will find the calcu- 
lator a valued implement in speeding his production 
of new designs. 

This Hyatt Gear Thrust Calculator is available, 
without obligation, to all designers and engineers 
who make request on their own company letterhead. 

Send for your FREE Calculator Now— 


It’s another Hyatt contribution to speed- 
ing new and better machines of war. 


Engineering Department, Hyatt Bearings Division, 
General Motors Corpcration, Harrison, N. J. 


THE 50TH YEAR OF , 
a HYATT rower BEARINGS 
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California Petroleum Industry’s 
Salvage Program 


rican 


7 
% $ na 
eS $38 


HE California Oil Industry Sal- 

vage Committee is endeavoring to 
overcome one of the principal deter- 
rents to the all-out collection of scrap 
from the oil industry in California: the 
out-spoken reluctance of operators as a 
whole to deal with junk men. 


This reluctance, mentioned at nearly 
every meeting of the committee, arises 
from the belief among operators that 
much of the material they sell to junk 
men at junk prices is classified as usable 
material when it reaches the junk deal- 
er’s yard, that it is then put on a shelf 
against the off chance that some day 
someone will come along and offer to 
buy it, and that therefore it never 
reaches the steel mills and other con- 
sumers of scrap who will actually put 
it to immediate use in the manufacture 


of war goods. 


The California Oil Industry Salvage 
Committee consists of 24 men: execu- 
tives of California oil companies, both 
major and independent, together with 
a representative of the independent re- 
finers in the state, a representative of 
the natural gasoline companies, and of 
the supply companies. It was organized 
last May, under the supervision of the 
Industrial Salvage Section, Conserva- 
tion Division, War Production Board. 


Committee members serve as chair- 
men of the field committees for the 
various producing areas of the state, 
whose function is to see that the scrap 
in each of the districts is kept moving to 
the mills. Chairman of the Salvage 
Committee, whose function is codrdina- 
tion and liaison with field committees 
and with the WPB, is Paul Shoup, not 
now directly connected with the oil in- 
dustry but who has considerable know]l- 
edge of it through his past connection 
with the Tide Water Associated Oil 
Company. Active direction of the com- 
mittee is under Lloyd Williamson, vice- 
chairman and president of the Cali- 
fornia Star Oil Company, the entire 
program being under the supervision of 
L. M. Dreves, who, until a recent pro- 
motion, was district chief of the Indus- 
trial Salvage Section, Conservation Di- 
vision of the War Production Board. 


by Stark y * 





STARK FOX 


after being graduated from Leland Stanford 
University in 1929, immediately went to work 
for a California oil trade publication and later 
became its editor—In 1936 he became a mem- 
ber of the staff of the Oil Producers Agency in 
charge of public relations—In 1940 he took on 
additional work as press representative for the 
Conservation Committee of California Oil Pro- 
ducers, the administrative organization for the 
voluntary curtailment program in California, 
and, in 1941, added the same duties for the 
Production Committee, District No. 5—At pres- 
ent he is holding down these three jobs. 





The difficulty in collection of salvage 
and scrap from independent oil com- 
panies because of reluctance to deal with 
scrap dealers does not exist insofar as 
the major companies of the state are 
concerned. These companies have been 
operating their own salvage and scrap 
collection departments over a period of 
years and sort, classify, and reclaim all 
materials used by the company; they re- 
pair and rehabilitate usable materials, 
and make sure that all other materials 
are so smashed and broken up that they 
cannot be held on junk men’s shelves, 
but will flow right through the junk 
dealer’s yard to the mills. 


The independent or smaller company. 
on the other hand, whose properties in 
the aggregate have large quantities of 
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x Ironing out of many difficulties engages attention of 
special committee 


scrap, has neither the time, money, nor 
men, to maintain a salvage department, 
and is, therefore, more or less at the 
mercy of the junk man. 


At a recent meeting of members of 
the committee with some of the larger 
scrap dealers in the area and with steel 
company representatives, a plan to over- 
come the small operator’s reluctance to 
deal with the junk man was tentatively 
outlined. In brief, the plan is to have a 
joint meeting of the abovementioned 
groups with a larger representation of 
junk dealers, and to try to reach an 
agreement with the dealers that all ma- 
terial turned in to them by oil com- 
panies will immediately be turned over 
to the mills. Part of the plan under dis- 
cussion is to disseminate to the oil in- 
dustry the names of those scrap dealers 
who have agreed to this policy, and 
thereby make it possible for the oil oper- 
ator to exercise some control over the 
distribution of his scrap. 


The Price Question 


A secondary difficulty of collection 
of scrap in the industry in California 
arises from the confusion with regard to 
the price of the material. The industry 
as a whole has generally come to the 
conclusion that there is to be no money 
in selling scrap—in fact, most sales will 
probably be made at a loss—but the 
trouble lies in the average operator’s in- 
ability to determine what is a fair price 
for the scrap on his property. The prob- 
lem is complicated because the Office of 
Price Administration has set a price that 
the mill can pay for scrap, from which 
price are deducted all the items of cost, 
such as handling, sorting, grading, 
transportation, brokerage, and others, 
leaving the operator in complete dark- 
ness regarding the value of his own 
scrap, for most of these charges are 
based on certain basing points—Los 
Angeles and Pittsburg, in California— 
and vary for different areas in the state 
in relation to their distance from the 
basing points. 

In this situation, the operator does not 
necessarily want more money for his 
scrap; he merely wants to be sure that 
he is getting all he is entitled to under 


135 














the price regulations in effect, and he 
has been unable to make that determi- 
nation from such information as has 
thus far been available to him. 


The Problem of Labor 


Applying to the collection of scrap, 
as well as to other oil industry opera- 
tions, is the present labor situation. 
Shortage of labor is becoming more than 
merely an incident. War industries such 
as shipyards, construction jobs, and the 
airplane factories, all of which have 
generally higher wage rates and oppor- 
tunities for overtime pay as well, have 
absorbed much of the manpower form- 
erly available to the oil industry, to say 
nothing of the manpower lost through 
absorption of men into the armed forces. 
Loss of labor by the scrap dealers them- 
selves has also been a factor, so that the 
physical collection of scrap may become 
a serious problem. 

In the effort to give some assurance 


that his scrap is actually going to the 
mill, a report form has been devised on 
which the operator is asked to list his 
sales of scrap, of what they consisted, 
and to whom they were sold. These re- 
ports are tabulated and checked against 
reports made by the junk dealer, so that 
an over-accumulation of scrap by one 
dealer is made apparent, and steps can 
be taken to require him to make im- 
mediate deliveries to the mills. 

It is hoped that the combination of 
all the efforts now being made will re- 
sult in sufficient control over scrap deal- 
ers to remove the average operator’s re- 
luctance to deal with them, as all parties 
concerned are agreed that the dealer is 
an integral part of the picture. Neither 
steel mills nor oil companies, with rare 
exceptions, have the facilities to sort 
and prepare miscellaneous collections of 
scrap, yet the scrap is of no value to the 
steel mill until it has been sorted and 
prepared. The scrap dealer’s function, 
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A tee and an ell being salvaged in one of the major California companies’ reclamation yard. The 

remaining length of pipe went to the junk man. This is the type of operation that the independent 

operator is not equipped to do with the result that much of the material he sells as scrap for imme- 
diate shipment to the mill remains on the shelves of the dealer as ‘'material” 
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therefore, is of great importance, as he 
is equipped to make scrap ready for usc 
in the mills, and appears to be the only 
one so equipped. 

The California oil industry has put 
12,413,523 lb.—12,207 tons—of scrap 
into the flow of materials in a little less 
than three months. The California Oil 
Industry Salvage Committee was or- 
ganized on May 27, and there is no in- 
formation on deliveries of scrap by the 
oil industry before that date, the figure 
given covering the period from that 
date to August 24. 


California Steel Mill Demand 


Total demand for scrap for Cali- 
fornia steel mills is currently 102,000 
tons per month, and will be considerably 
higher than that after the first of the 
year, when at least one new plate mill, 
now under construction, is expected to 
be in operation. The present high rate of 
consumption of scrap, together with 
prospective additional demand, points 
directly to the reason for efforts to pro- 
cure all possible scrap at the present 
time, and also substantiates the position 
taken by many operators familiar with 
the situation who believe that a normal 
flow of scrap will in no way meet the 
need, 


What Constitutes Scrap 


These operators are of the opinion 
that need for steel and other materials 
will force a new definition of what con- 
stitutes scrap. They believe that, in 
order to supply the necessary material, 
the oil industry and all other industries 
will find it necessary to pursue a policy 
of active demolition of idle and stand- 
by equipment, making the material re- 
covered from such demolition immedi- 
ately available to the steel mills. 

One company in California, which 
has had a reclamation program under its 
purchase and stores department since 
1931, expresses the change in viewpoint 
toward junk in a recent issue of its 
house organ. In an article describing the 
former operation of the company sal- 
vage program as one that first sought 
to reclaim all usable material and then 
dispose of remaining junk, the company 
reports the appointment of a conserva- 
tion specialist who “keeps direct con- 
tact with managers, plant superintend- 
ents, engineers, and other members of 
his department, and is always available 
for any assistance required by govern- 
ment officials. His is the job, first, of 
providing more scrap for conversion; 
and second, of side-stepping the pur- 
chase of much new material that in it- 
self represents two vital essentials— 
man-hours and machine-hours—needed 
in hundreds of other industries devoted 
to full-scale wartime production.” The 
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Cummins customer service policy, when it was 
inaugurated nine years ago, took into considera- 
tion both normal and abnormal conditions . 
that’s why first consideration was given to the 
customer’s needs and these basic principles 
adopted: 
1. To save customer time, complete parts stocks 
were made available, at centrally located 
points, in the territories where Cummins 


oY, ’ Diesels were working. 
2. To assure competent service, at a moderate 


cost, uniform methods and factory trained 
men were provided. 








3. To attract an intelligent group of dealers, 
incentives were arranged that guaranteed a 
permanent organization. 

The war has shown the soundness of this policy 

. . . the limited supplies and close controls set 

up by the government make it necessary to 

eliminate useless duplication of parts stocks—a 
policy Cummins has always followed. The scar- 


M E A N 4 TO You city of good men increases both the value and 


the need of trained men. 











In the last ten years only thirteen changes 
have been made in the Cummins dealer organi- 
zation: two by death; eleven by resignation. 
Cummins Engine Co., Columbus, Indiana. 


MID-CONTINENT SUPPLY COMPANY 
FORT WORTH, TEXAS 
Distributors Mid-Continent Territory 
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company has placed primary emphasis 
on “providing more scrap for conver- 
sion,” the reclaiming of usable materials 
coming second. 

Change in policy of another company 
is stated in this way: “Before the coun- 
try’s need for scrap became pressing, a 
storekeeper who wanted to get rid of 
any material had to prove it was junk. 
Today, when a department wants to 
keep any material, it has to prove it is 
not junk.” 

These are two major companies, with 
salvage and reclamation departments of 
long standing, but the policy they have 
adopted is being recognized as necessary 
by smaller units in the industry. The 
smaller units, however, are still being 
cautious in disposing of possibly usable 
material, as under priority regulation 
and with the difficulty of obtaining new 
material, they feel that they may soon 
be face to face with the problem of 
maintaining operating efficiency even 
though unable to get new equipment. 
Because of that possibility, material that 
might be disposed of as scrap under nor- 
mal conditions may be held for possible 
future use as replacement for present 
equipment when it has worn out. 


Problem of Demolition 


The matter of cost of demolition of 
idle equipment is also more of a problem 
for independent operators than for 
larger companies, as volume of material 
recovered is much less. This problem 
also enters into dealings with junk men, 
its effect being to leave the independent 
operator more completely at the mercy 
of the itinerant peddler. The large com- 


DEB LBBB BPP PPP PPP PPP PPP 


An example of the demolition of idle equipment to supply steel and other scrap for the war effort 
‘ is the dismantling of a repressuring plant currently in progress by a California operator 








Driving Car Considered 
Work 


THE TIME spent by an outside 
employee driving an automobile on 
business of his employer must be 
considered as time worked under 
the Fair Labor Standards Act, ac- 
cording to an opinion released by 
the Wage and Hour Division, U. S. 
Department of Labor. 

The Division’s statement of its 
position was specifically directed to 
the case of an insurance company 
with outside employees engaged in 
the insurance business, but it was 
pointed out that the principle in- 
volved would apply equally to 
other outside employees. 

“Since an employee who drives 
an automobile is required to expend 
continuous effort and energy and 
has no opportunity to relax, sleep, 
eat, or otherwise pursue his own in- 
terests, it is the opinion of the 
Wage and Hour Division,” the 
statement said, “that all the time 
which an employee spends in driv- 
ing an automobile on the business 
of his employer is time worked 
under the Fair Labor Standards Act. 
If, however, an employee works 
regularly at a fixed place ef em- 
ployment, the time he spends driv- 
ing to and from work is not ordi- 
narily to be considered time spent 
on the business of his employer and 
need not be treated as hours 
worked.” 











pany, with large volumes of scrap, deals 
with the larger and more legitimate 
junk man; the small company, whose 
entire collection of scrap may be only 
two or three tons, has to deal with the 
smaller junk man who is the only one 
that will handle such small lots, par- 
ticularly when the scrap is in more or 
less isolated places with respect to trans- 
portation facilities. 


Pooling Considered 


To overcome this difficulty, the possi- 
bility of pooling the scrap from a num- 
ber of independent and smaller opera- 
tors in a given area is under considera- 
tion, so that a large enough load can be 
accumulated at one place to interest the 
larger scrap dealers. It is thought that if 
this program can be put into effect, 
more satisfactory relationships between 
the independent operator on the one 
hand and the scrap dealer on the other 
can be established, and that the result- 
ant scrap collection from smaller opera- 
tors will be increased. 

The pooling program, as at present 
contemplated, would be under the gen- 
eral supervision of the field and district 
chairmen of the California Oil Indus- 
try Salvage Committee. These chairmen 
and their districts are: H. F. Owen, west 
side, San Joaquin Valley; George Su- 
man, east side, San Joaquin Valley; 
Floyd S. Bryant, San Francisco Bay 
area; L. A. Cranson, Sacramento Valley 
area; A. C. Rubel, Santa Maria Valley 
area; Ralph B. Lloyd, Santa Barbara- 
Ventura; Wm. H. Morgan, East Signal 
Hill to Huntington Beach; L. L. Au- 
bert, West Signal Hill and Harbor 
area; W. C. Whaley, Montebello-Santa 
Fe Springs area; W. W. Robinson, nat- 
ural gasoline companies; D. B. O’Neill, 
independent refining companies, and J. 
Grover Kelley, supply companies. 

In addition to these district and func- 
tional chairmen, Chairman Paul Shoup 
and Vice-Chairman Lloyd Williamson, 
the California Oil Industry Salvage 
Committee consists of: Rush M. 
Blodget, executive vice-president of Oil 
Producers Agency of California; Rich- 
ard Fenton, executive vice-president of 
the California Stripper Well Associa- 
tion; Dana Hogan, president of the San 
Joaquin Valley Oil Producers Associa- 
tion; Col. F. E. Foster, managing direc- 
tor of the California Oil and Gas Asso- 
ciation; J. A. Smith, president of the 
Independent Petroleum and Consumers 
Association; Martin Meers, Tide Water 
Associated Oil Company; Geo. Trem- 
bley, Howard Supply Company; E. E. 
Pyles, chairman of the Production Com- 
mittee for District No. 5; B. E. Devere, 
Pathfinder Petroleum Company, and 
C. A. Johnson, Holly Oil Company. 
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10% Make Welding 


and Cutting Regulators 


Last Longer.... 





(5 ome oxy-acetylene welding and cutting depend to a great extent upon 
smooth, unfluctuating delivery of gases to the blowpipe. This, in turn, 
depends upon the action of the regulators that reduce the cylinder gas pressure 
to the desired working pressures. Because of the very nature of the work they 
perform, oxygen and acetylene regulators must be precision-made. Moving 
parts must work smoothly and seating surfaces must close tightly. So—while 
sturdily made—Oxweld, Prest-O-Weld, and Purox regulators should be recog- 
nized as sensitive instruments and should be treated as such. The suggestions 
outlined here will help you to make your regulators last longer and work 


more efficiently. 


KEEP DIRT OUT OF 
REGULATORS 


1. Crack the cylinder valve slightly 
for an instant and then 
close it, before connect- 
ing a regulator to the 
cylinder. This will blou 
dust and dirt out of the 
valve and will not only 
reduce the likelihood of 
forcing dirt into the reg- 
ulator, but also will help 
to avoid damage to the seating surfaces 
on the regulator inlet connection. 





2. Dust screens are built into the inlet 
passages of most Oxweld, Prest-O-Weld, 






MUNI 


= | | 


Dust Screen 





and Purox oxygen regulators. Do not re- 
move these screens except for periodic 
cleaning, after which they always should 
be replaced immediately. Be careful not 
to tighten the locking ring too tight as 
this may shear off the brass screening. 
Pull it up until it is just “snug”. 


3. Dust caps or plugs are provided on 





Dust Plug 


Dust Cap 


most Oxweld regulators. If your regula- 
tors are so equipped, screw them into 


place whenever the regulator is not at- 
tached to a cylinder. Do not remove the 
chains that attach dust plugs and dust 
caps to the regulators, as the chains pre- 
vent them from being lost. 


AVOID EXCESSIVE 
STRAINS 


4. When turning gas on after attach- 
ing a regulator, open the cylinder valve 
only slightly at first to avoid a sudden 
rush of high-pressure gas into the regu- 
lators and regulator gauges. 


5. Always release gas pressure from 
regulators when the equipment is not 
being used. First close the cylinder valves. 
Second, open the blowpipe valves to re- 
lease all pressure. Then close the blow- 
pipe valves. If this is not done. even avery 
‘light leak in the regulator valve seat may 
permit excessive pressures to build up in 
the delivery chamber of the regulator and 
in the hose. This might result in straining 
the low-pressure gauge or regulator valve, 
or may even rupture the safety-release 


disk or the hose. 


6. Always release the pressure-adjust- 


ing screw after relieving the pressure as 
described in par. 5. To do this, turn the 





handle to the left until it turns freely. 


This will greatly prolong the life of the 
diaphragm. 


MAINTENANCE 
SUGGESTIONS 


7. Test for leaky valve seats at regular 
intervals. To do this, attach the regulator 
to a cylinder, release the pressure-adjust- 
ing screw, open the cylinder valve, and 
apply a film of soapy water over the regu- 
lator outlet connection. If the regulator 
valve seat leaks, the gas that leaks through 
will blow a bubble and burst the soapy 
film. Do this periodically, and replace at 
once seats that leak. This will avoid pos- 
sible extensive damage and repairs. 


8. If a safety-release disk breaks, 
replace it only with the correct part as 
specified in the instruction book supplied 
with the regulator. Do not use substitutes. 
This is important because disks not espe- 
cially made to rupture at a pressure com- 
mensurate with pre-determined safety re- 
quirements may permit pressures to build 
up, without being released, to a point 
that could do serious damage. 


9. Replace broken gauge crystals at 
once. If this is not done, the needle in- 
dicator may be damaged or the dial face 
may become so dirty that it will not be 
possible to adjust the regulator accurately 
to the pressure required for good work. 


DUPLICATE INSTRUCTION 
BOOKS AVAILABLE 


It is important that oxy-acetylene appa- 
ratus be operated and maintained in ac- 
cordance with the manu- 
facturers printed instruc- 
tions. Duplicate copies of 
the instruction booklets 
packed with all oxy-acety- 
lene apparatus supplied by 
Linde can be obtained from 
any Linde office. 

















The words ‘“‘Linde,”’ ““Oxweld,”’ ‘‘Purox,’’ and “‘Prest-O-Weld” are trade-marks. 








THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York ([q@ Offices in Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


You Can Obtain Reprints Of This Page For Distribution in Y our Shops 
. or to Post on Y our Bulletin Boards ...Upon Request. 
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LAUGH wiry BARNEY 





Co-ed: 1 had a date with an absent- 
minded professor last night. 

Girl Friend: How do you know he’s 
absent-minded? 

Co-ed: Well, he must be. He gave me 
aD on my history test this morning. 

ae 

Client: Why, it’s outrageous! You are 
taking 75 percent of the money! 

Lawyer: Well, my skill, legal train- 
ing, and experience got you the money. 

Client: But I was the victim! 

Lawyer: Bosh! Anybody could get hit 
by a car. 

,rg7 

“Miss Epsom,” said the colored par- 
son impressively, as he led her into the 
brook for baptism, “I’se gwine to lead 
you inter dis heah stream and wash out 
every spot o’ sin you’s got!” 

“Lawsy, pahson,” giggled the erst- 
while frolicsome damsel, “in dat li’l ole 
shallow creek?” 

yr? 

Frantic voice on phone: Help, a rob- 
ber just broke into the old maid’s home. 

Cop: Who’s this calling? 

Voice: The robber. 

ee @ 

Two men were discussing pre-natal in- 
fluence and one said he didn’t believe 
in it—that it was all nonsense. 

“Before I was born,” he declared, “my 
mother was terribly frightened by a rec- 
ord in a coin phonograph and it didn’t 
affect me in any way—in any way—in 
any way—in any way.” 

yf 

“Do you know what the Indian chief 
said to the mermaid?” 

“No, what?” 


“How.” 
,rf 


He: Pardon me, but is your dress 
slipping or am I seeing things? 
She: Both. 


7 7 3 

A young matron of our acquaintance 
taking first aid training had reached 
the resuscitation stage. One evening 
on a darkened street she observed a 
man sprawled face downward. “Aha,” 
thought the young matron, “Providence 
has sent me hither to minister to this 
poor unfortunate.” Parking her car 
she rushed over and began the resucita- 
tion treatment. Presently he stirred and 
looked up. “Lady, I don’t know what 
the hell you’re up to, but I wish you’d 
quit tickling me. I’m holding a lantern 
for this guy working down in this man- 


hole.” 
a a 


“Hey, cook, there’s a cotton glove in 
my stew!” 


“Gee, thanks! I thought I’d lost it.” 
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A woman purchasing war bonds told 
the clerk: 

“ve been saving this money to 
divorce my husband, but I can stand 
him better than I can Hitler.” 

a eZ 

Birmingham police radio droned this 
order: “Car X-Y 3, go to Third Avenue 
and 14th Street. A nude woman run- 
ning down the street.” Then, an after- 
thought: “‘All other cars remain on your 
beat. That is all.” 

yor 

Two negroes who had not seen each 
other in five years discovered each had 
been married during that time. 

“What kinda woman did you-all get, 
Mose?” asked Rastus. 

“She’s an angel, Rastus, dat’s what 
she am.” 

“Boy, you sho is lucky. Mine is still 
livin’,” Rastus muttered. 

e+ # 

After the Midway battle, a short 
wave picked this up: 

“Admiral Yamamoto to Emperor 
Hirohito: So sorry. I change plans. Lose 
face. Lose pants, too. I hurry home. Ex- 
cuse please.” 

yf 

Do you remember the sailor who, 
when asked what he had done with his 
wages, answered, “Part went for liquor, 
part for women, and the rest I spent 
foolishly.” 

a eZ 
He: I'm not feeling myself tonight. 
She: You’re telling me! 

yr? 

The drunk weaved up the avenue and 
staggered into a beauty salon. “Hello,” 
he said, “ish thish the beauty shop?” 

“Yes,” replied the receptionist, “this 
is the beauty shop.” 

“Well, bring me out one,” sputtered 
the souse, “I’m lonesome.” 

y 7 3 A 
Musical Note 

On a card in the front window of a 
large suburban home appeared the fol- 
lowing notice: “Piano for Sale.” 

Almost immediately in the window 
next door, another card appeared with 
just one word: “Hurrah!” 

yf 

Little Mary was left to fix lunch and 
when mother returned with a friend she 
noticed Mary had the tea strained. 

“Did you find the lost strainer?” 
mother asked. 

“No, Mother, I couldn’t so I used the 
fly swatter,” Mary replied. 

Mother nearly swooned, so Mary 
hastily added: “Don’t get excited. I 
used the old one.” 





I had to change my seat several 


times at the movies.” 


“Gracious, did a man get fresh?” 
“Well, finally.” 
a eZ 
Joe: You can’t get cuffs on pants. 
Charlie: Can I get pants on the cuff? 
a eZ 

First Worker: What did the boss do 
when you told him it was triplets. 

Second Worker: He promoted me to 
the head of my department. 

First Worker: What department are 
you in? 

Second Worker: Production depart- 
ment. 

i ae 

There was a crash, and a ball came 
sailing through the kitchen window and 
landed at the housewife’s feet. She 
quickly rushed to the door, only to find 
the street deserted. 

About half an hour later a timid 
knock came on the door, and the scared 
voice of a small boy said: “Please, 
ma’am, here comes father to menu your 
window.” 

Looking up the road, she saw a man 
with a piece of glass approaching the 
house, so without further ado, she re- 
turned the ball to the boy and praised 
him for being so honest. 

It did not take the man long to repair 


the window. Then he turned to the 


housewife. 

“That'll be $1.50,” he said. 

“What!” she exclaimed. ‘““Wasn’t that 
boy your son?” 

“Bless you, ma’am,” said the glazier, 
“ain’t you his mother?” 

yf 

Sentry: Halt, who’s there? 

Voice: American. 

Sentry: Advance and recite the sec- 
ond verse of ‘The Star-Spangled Ban- 
ner.’ 

Voice: I don’t know it. 

Sentry: Proceed, American. 

7 y  f 

An attendant at the dressing station 
noticed that sorely wounded Scot who 
had just been brought in was sporting a 
very fine gold wrist watch. 

“Where did you get that watch, 
Scotty?” he asked. 

Scotty did not immediately reply, 
but, upon being told by the surgeon that 
his chances of getting well were pretty 
slim, he came clean. 

“I took a Heinie prisoner who was 
wearing yon watch,” he explained. 
“Will you gie me it?’ I asked. He 
shookit his head. I eskit him a second 
time, and he shook his head again. ‘For 
the third and last time as a gentleman,’ 
I says, ‘will you gie me that watch?’ 
Heinie shookit his head.” 

“But you got the watch,” insisted the 
surgeon. 

“Ah, weel,” replied Scotty, “after 
that I simply inherited it.” 
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Sealing 
Pressurc; 





Since 
1888 


COOK'S 


COOKTITE 


SEALING 


In warfare — it's the proper coordination of the several 


branches of service that brings Victory. 


In the battle of production — it's the combined effort 
of Government, industry and labor that produces the 


goods. 


In the production of POWER — it's the right combi- 
nation of COOK’S Piston Rings that will lick your power 


problems. 


Now more than ever it will pay you to install COOK'S 
proved combination of rings to bring engines up to 
maximum efficiency — to correct excessive cylinder 
and ring wear — to eliminate loss of compression or 
‘“‘blow-by"’ with a corresponding waste of fuel — to 


reduce lube oil consumption. 


RING 





Again, you may be having difficulty maintaining power 
output because of excessively worn cylinders that can- 
not be replaced promptly because of the war effort. 
There is a combination of COOK'S Rings that will right 


this condition too. 


So, whatever your problem — there is a winning com- 
bination of COOK’S Rings — get the facts from us 


direct or our nearest office. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 


LOUISVILLE, KY. 


New York Los Angeles Chicago New Orleans 


Cleveland Baltimore Tulsa San Francisco 





COOK'S SP4R8H"° 


ISTON RINGS 





BY PROPER MAINTENANCE OF MOTORS 


Establish a regular maintenance schedule. This method will help to prevent untimely 
breakdowns and greatly prolong the life and efficiency of your motors. Inspect motors 
frequently and thoroughly . .. check air gap, clearance, bearings, contact fingers, con- 
trol equipment and belt tension on bearings. Check oil in distribution transformer. 


Disassemble motors if necessary, and make repairs immediately. Save worn-out parts 
for exchange on new purchases. 


2: 


Utility 
"ELECTRIC POWER 


For detailed information 
concerning maintenance 
of your motors, call your 
Utility Electric Service 
Company—now! 


PETROLEUM EL ECTRIC POWER ASSOCIATION 
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WITH MEN IN THE INDUSTRY 





W. Dow Hamm, formerly assistant 
chief geologist in the exploratory de- 
partment ot the Gulf Coast Division of 
Shell Oil Company, Inc., recently re- 
signed to become chief geologist for the 
Atlantic Refining Company at Dallas, 
Texas. He has been succeeded at Shell 
by E. B. LUMAN. 

— <> 

S. A. Montcomery has been named 
manager of the Whiting, Indiana, re- 
finery of the Standard Oil Company, to 
succeed Dr. E. J. SHAEFFER, who has 
been in ill health and retires from active 
service. Montgomery has been manager 
of the Wood River, Illinois, refinery. 
Dr. W. J. McGIL1, general superintend- 
ent at Wood River, now becomes man- 
ager of the refinery, and T. E. Stock- 
DALE, an assistant superintendent of the 
heavy oils department at Whiting, suc- 
ceeds to the post of general superintend- 
ent at Wood River. 

a 

GeraLp I. McBripve, formerly di- 
vision production engineer for The 
Texas Company at Shreveport, Louisi- 
ana, is with the Permanente Metals 
Company, where he has been for about 
two years, as head of the piping depart- 
ment for the building of the magnesium 
plants at Permanente and Manteca, a 
sea water magnesia plant at Moss Land- 
ing (on the Pacific), quarry and calcin- 
ing plant at Natividad, and a ferro-sili- 
con plant at Permanente. He makes his 
home at Los Altos, California. 

— <> 

L. Humpuries, field superintendent 
for the Caribbean Petroleum Company, 
has been in southern California look- 
ing over the petroleum industry. With 
his family he came through Canada and 
down the west coast. He left California 
early in September to go to New York 
en route to Venezuela. 

—<o— 

Leo H. Towers, whose affiliation 
with the petroleum industry was with 
the Great Lakes Pipe Line Company and 
later with the General Motors Diesel 
Engine Company, is now a captain in 
the Army Engineers Corps. He is sta- 
tioned at Tulsa, Oklahoma, at the pres- 
ent time. 


—— nen 

Haroip Epwarps, geologist at Fort 
Worth, Texas, for Stanolind Oil and 
Gas Company, has been commissioned 
an ensign in the Navy. 


THE PETROLEUM ENGINEER, September, 1942 


ARNOLD JONEs, member of the 
Kansas Corporation Commission, has re- 
signed to enter the army. 

a ee 

Epwarp C. FEDDERN has been trans- 
ferred by W. H. and L. D. Betz, Phila- 
delphia, Pennsylvania, from their Gen- 
eral Laboratories to the Department of 
Research. Feddern, a graduate of Drexel 
Institute of Technology, has served as 
a water chemist with the Betz Labora- 
tories for the last eight years. Feddern 
will devote the major portion of his 
time to the study of scale prevention 
and sludge fluidity in connection with 
cooling waters. 

— 

J. T. CaLLanan, with The B. F. 
Goodrich Company since 1928, has been 
named western district manager of the 
company’s national sales and service di- 
vision with headquarters in Chicago, 
Illinois, it is announced by G. E. BRruN- 
NER, general manager of that division. 
Callahan succeeds WaLtER W. THo- 
MEN, western district manager since 
1939, who has been called to active duty 
as a major in the office of the Chief of 
Ordnance, War Department. 

Callahan joined B. F. Goodrich in 
Oklahoma City and served in sales ca- 
pacities in Dallas, Texas, and New Or- 
leans, Louisiana, before being trans- 
ferred to Akron, Ohio, in 1938. Until 
his new appointment, he had been en- 
gaged in special work in the company’s 
production of war products. 

—— 

JoserH A. FAaNELLI of New York 
City has been appointed special assist- 
ant to Deputy Coérdinator Ralph K. 
Davies, it is announced by the Office of 
Petroleum Coérdinator for War. Fanelli 
resigned his post as chairman of the 
Board of Immigration Appeals, Depart- 
ment of Justice, to join OPC. 

aS 

RoGER GEORGE, independent opera- 
tor, Wichita, Kansas, has received a 
commission as second lieutenant in the 
Army Air Corps and is stationed at 
Miami Beach, Florida. 

aa 

E. O. BENNETT, chief petroleum en- 

gineer, Continental Oil Company, 
Ponca City, Oklahoma, spoke on the 
subject “Pressure Maintenance and 
Multiple-Well Completion” before the 
Petroleum Engineering Club at Texas 
A. and M. College on August 20. 


Joun Rew is the new manager of the 
Morck Oil Company, Oil City, Pennsyl- 
vania. He succeeds LiEUTENANT Wi- 
u1aM A. Morck, who is now in the 
armed forces. 

_— 

R. A. SCHOENFELD, vice-president 
and sales manager for Wheelco Instru- 
ments Company, Chicago, has an- 
nounced three appointments to the com- 
pany’s sales and service organization. 
C. L. Ciark, of Westinghouse Electric 
and Manufacturing Company for the 
last 13 years, recently as control spe- 
cialist at the Cincinnati office, has been 
attached to the Cleveland office as sales 
enginecr. Ropert N. MILier, for the 
last 7 years sales and service engineer for 
Mercoid Corporation in Chicago, is now 
service engineer with the Wheelco 
Cleveland office. Howarp B. Jones, 
formerly with McGraw-Hill Publishing 
Company, has been employed as sales 
and service engineer at the Chicago 
office. 

- <> 

H. C. Moore, formerly of The Texas 
Company’s geophysical department at 
Houston, Texas, is now head of the geo- 
logical department of the Mid-Conti- 
nent Petroleum Corporation, Tulsa, 
Oklahoma. 

_— 

K. M. REGAN, vice-president of the 
Salt Dome Oil Corporation, Houston, 
Texas, is now a captain in the Air Corps 
and is stationed at Miami Beach, Florida. 

T. V. Mitver has been appointed dis- 
trict petroleum engineer of the Avoca 
District, Texas, by Humble Oil and Re- 
fining Company. 

a 

F. M. Stock Ton has joined Oil Cen- 
ter Tool Company, Houston, Texas, 
as accountant and 
office manager. 
Stockton was 
formerly a super- 
vising accountant 
in the Kansas City 
office of Arthur 
Anderson and 
Company, a na- 
tional organiza- 
tion of public ac- 
countants. 





F. M. STOCKTON 


E. R. Parr, drilling superintendent 
for Caribbean Petroleum Company, re- 
cently made a brief visit to California 
on business in connection with his com- 
pany’s Venezuelan operations. He went 
on to the Mid-Continent area and from 
there was to return to Maracaibo. 

en 

J. H. Myers, safety engineer, At- 
lantic Refining Company, has received 
a commission as lieutenant commander 
in the Navy and is stationed at the 
Philadelphia Navy Yard. 
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A. J. OveEN, geologist for the Mag- 
nolia Petroleum Company, has been 
transferred from Ardmore to Perry, 
Oklahoma. 

JosepH L. McHuGu, commissioner 
of conservation for Louisiana, has re- 
signed to enter the race for congressman 
from the state’s seventh congressional 
district. 


~ 


ArtTHUR DUNCAN SMALL, consult- 
ing petroleum engineer, Oklahoma City 
and Tulsa, Oklahoma, received his com- 
mission as Major in the U. S. Army 
Engineer Corps, August 6, and reported 
for duty August 20. 

Small spent 7 years as chief produc- 
tion engineer for the Standard Oil Com- 





ARTHUR D. SMALL 


pany of New Jersey in the Netherlands 
East Indies. He is familiar with oil in- 
stallations and development on_ these 
islands, much of which came under his 
supervision. 

Since March, 1939, Small has been 
engaged in reservoir research work on 
the Wilcox Zone, Oklahoma City field, 
for a large number of major operators 
in that field. 

Small is a native of Glasgow, Scot- 
land, and came to the United States as a 
young man with his parents in 1920. He 
attended Tulsa University, and is a reg- 
istered engineer in the State of Okla- 
homa, and a member of the Society of 
Professional Engineers. 

Max S. App, general superintendent 
of production, General Petroleum Cor- 
poration, Los Angeles, California, has 
completed 30 years’ service with the 
company. 

sonal 

Dan P. Lona, superintendent of the 
cycling plant in the Grapeland field, has 
been transferred to Amarillo, Texas, by 
Shamrock Oil and Gas Corporation. 
The plant was owned jointly by Sham- 
rock and Lone Star Gasoline Company, 
the latter recently purchasing Sham- 
rock’s interest. 
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R. H. McKinvay has joined the West 
Texas geological staff of Magnolia Pe- 
troleum Company, making his head- 
quarters at Midland. He has been an in- 
structor in geology at Kemper Military 
Academy, Boonville, Missouri. 

<> 

JoHN G. Sraupt, assistant general 
manager of Dowell Incorporated, Mid- 
land, Michigan, has been named general 
manager to suceed N. R. CrRawrorp, 
who has been transferred to the Dow 
Chemical Company. 

sees 

M. STEVENSON, superintendent for 
the Cosco Oil Company, has been trans- 
ferred from Catlettsburg to Ashland, 
Kentucky. —* 

Caros T. CAMPODONICO, in charge 
of the New York City purchasing office 
for Argentine Government Oilfields, 
has been recalled to Buenos Aires where 
he will head the purchasing department 
of the organization. 

— =< 

W. B. Pine, Okmulgee, Oklahoma, 
independent oil operator and former 
United States Senator, died unexpected- 
ly August 25. Death occurred at his 
office. He was 64 years old. 

A salesman for The National Supply 
Company until 1904, Pine became a 
scout in southwestern Oklahoma for 
T. N. Barnsdall. In 1919 he became an 
independent producer in the Okmulgee 
area. He was a Senator from Oklahoma 
from 1925 to 1931. 

- =< 

S. A. Berwick, superintendent, Phil- 
lips Petroleum Company, has been 
transferred from Eureka to Herington, 
Kansas. 

<—- 

Georce L. GarpDINER, superintend- 
ent of Shell Oil Company’s refinery at 
Shellburn, British Columbia, Canada, is 
also operations manager for British Co- 
lumbia, the appointment having been 
made recently. 

<> 

EDMOND C. BrEENE, JR., with Mo- 
hawk Drilling Company, Mount Ver- 
non, Illinois, has accepted a position 
with International Petroleum Company 
and will be stationed in South America. 

- OS 

Joun W. Jorpan has been elected 
vice-president of Sinclair Prairie Oil 
Company, Sinclair Wyoming Oil Com- 
pany, and Repollo Oil Company. His 
affiliation with the Sinclair organization 
dates from 1916. In April, 1941, he was 
made general superintendent of produc- 
tion with headquarters at Tulsa, Okla- 
homa, the position he held at the time 
of his recent promotion. 

RS 

J. Mark Garpner, Bartlesville, Ok- 
lahoma, drilling superintendent for 
Phillips Petroleum Company, is now in 
the Army as a lieutenant. 
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W. L. Hasevtine, geologist at Mid 
land, Texas, for Magnolia Petroleum 
Company, has been made district geolo- 
gist of the North Texas area and trans- 
ferred to Wichita Falls. He succeeds 
Fred H. Moore, who has been moved to 
Mount Vernon, Illinois. 

litencases 

CuHartes C. Peppers, head of the 
Peppers Gasoline Company, has been 
appointed assistant representative for 
Oklahoma on the Interstate Oil Com- 
pact Commission by Governor Leon C. 
Phillips. 

—_— < - 

J. E. B. Gispons has been appointed 
special representative to the oil and gas 
industry for the Wailes Dove-Hermis- 
ton Corporation, according to an an- 





(Blank and Stoller) 
J. E. B. GIBBONS 


nouncement by W. H. T. THORNHILL, 
vice-president. Gibbons was formerly 
associated with the Dresser Manufac- 
turing’ Company, and the Victaulic 
Company of America. 

-— <S - 

Frep M. Ketter, Los Angeles, Cali- 
fornia, has resigned from British Amer- 
ican Oil Producing Company, to accept 
the management of the Oceanic Oil 
Company. 

—_—<>—_- 

Hucu S. Graves, lease foreman at 
League City, Texas, for Phillips Petro- 
leum Company, has been promoted to 
superintendent. 

<> ——- 

LEONARD THAWLEY, division engi- 
neer at Houston, Texas, for Phillips 
Petroleum Company, has been made 
assistant division superintendent for the 
western division and is now making his 
headquarters at Amarillo, Texas. H. S. 
KELLY, whom he succeeds, is now on 
special assignment in the defense di- 
vision of Phillips’ gasoline department 
at Bartlesville, Oklahoma. 

a 

H. S. Austin of the M. W. Kellogg 
Company is now stationed in Aruba, 
Netherlands West Indies. 
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DISTRIBUTORS: Lucey 
Products Corporation, Tulsa, 
Okichoma: Houston Oil Field 
Material Co., Inc., Houston, 
Texas; Murray-Brooks Hard- 
ware Co., Ltd., Lake Charles, 
Louisiana. 


EXPORT: Lucey Export 
Corporation, 3505 Woolworth 
Building, New York, N. Y.., 
Broad Street House, London 
E.C. 2, England. 
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ITS VALUE GROWS 


~The FREE Wheland Lubrication Chart Is 


More Valuable Now 


Than Ever Before. 


Join The Operators and Crews Who Are 
Now Using This Chart To Their Advantage. 


Write For Your Copy Today. 


Proper lubrication is the sure way to prolong the life and 
improve the service of your drawworks. It depends squarely on: 
(1) Company Executive, (2) Drilling Crew, and (3) Correct Lubri- 
cation Information. If drawworks is to give top efficiency, 
executives must provide crews with proper equipment for 
lubrication, adjustment and repairs. Crews should make syste- 
matic inspection and lubricate properly each tour. Correct 
lubrication facts for the entire rig are contained in the FREE 
Wheland Lubrication Chart. 


Follow these suggestions and the birds shown below will 
never perch on your drawworks. They'll be dead as Dodos! 
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MACHIN 


A-C All-Position Welding 
Electrode 


NEW electrode designed specifi- 
A cally for all-position welding of 
mild steel with a-c. type welding ma- 
chines has been developed by Wilson 
Welder and Metals Company, Inc., in 
the following diameters: ;'g in., jy in., 
4% in., and 3°; in. The Wilson No. 530 
electrode complies with all requirements 
of the American Welding Society Class- 
ification E6011, American Bureau of 
Shipping, Group HIG and BIG for a-c. 
and other specifications qualifying it 
for use on war work, it is stated. 

Following are physical test results 
made on all-weld-metal tensile speci- 
mens: 


Ultimate tensile strength 
Percent elongation in 2 in. 

An outstanding characteristic of this 
a-c. electrode is that average operators 
have no difficulty in obtaining good 
fusion and complete penetration, the 
manufacturer asserts. The finished weld 
deposit is quite smooth and has a uni- 
form surface contour, it is stated. 





“Lever-Seald" Plug Valves 


OMESTEAD Valve Manufactur- 

ing Company, Coraopolis, Penn- 

sylvania, announces a new line of 

““Lever-Seald” Plug Valves for 150-Ib. 
working pressure. 

Face-to-face dimensions of each valve 
in the new line are the same as those of 
the corresponding size of wedge-gate 
valve. Thus they are instantly inter- 
changeable with wedge-gate valves, 
without piping changes. 

Other features of the new line in- 
clude Homestead’s traditional “‘quarter- 
turn” operation, and a powerful lever- 
age to provide positive, extra-easy open- 
ing or shut-off under all conditions. 


/ 


Sizes range from 11 in. to 10 in., in 


either semi-steel or steel. 





New BJ Equipment 
YRON JACKSON COMPANY 


has announced new items of 
equipment, as follows: 

BJ Triplex Hooks are now made in 
three new sizes: a 60-ton size for use 
with portable drilling rigs; a 125-ton 
size for wells of average depth, and a 
200-ton size for use on all except ex- 
tremely deep wells. 
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Many important improvements in de- 
sign and construction are apparent in 
these hooks. The standard Triplex (3- 
hook) body can readily be replaced 
with the Duplex (2-hook) body by re- 
moving only the shank pin. Ears on the 
upper housing permit direct connec- 
tion to some traveling blocks; others 
require the adapter illustrated. 


As welded 
70,000-75,000 
25-30 


Stress relieved 
65,000-70,000 
30-35 


A unique double bearing consists of a 
small ball bearing that is never sub- 
jected to a load greater than that im- 
posed by the enclosed relief spring. This 





Direct-connected to 
block. 


(Left) With ‘‘Triplex’’ 
Body 


With “Duplex’’ Body 





Triplex Hooks 


smaller bearing permits effortless swiv- 
eling of the hook when spinning-in pipe. 
A larger bearing assumes any load be- 
yond the capacity of the relief spring, 
and this bearing is of ample size and 


2UIPMENT 





strength to carry the recommended 
drilling load for each size hook. 

A swivel lock of new design provides 
8 positions for locking the hook to pre- 
vent rotation while drilling. This swivel 
lock is operated by a roller on a cam, 
actuated by a low-stressed torsion 
spring, and is both positive and trouble- 
free in service. 

For wells of average depth the BJ 
Type MG Elevator is now available for 
handling 75-ton loads, this being termed 
“medium” service. Previously either the 





Medium-weight elevator 


Type LG (with rated capacity of 20 
tons) or the Type G (with rated ca- 
pacity from 125 to 175 tons) were 
used for this “in between”’ service. 

This new elevator handles 18-deg. ex- 
ternal upset drill pipe without the use of 
lifting plugs, lifting the pipe by the ex- 
ternal upset, and not under the shoulder 
of 90-deg. tool joints. This is accom- 
plished by boring the elevator to fit the 
contour of pipe having the standard 18- 
deg. taper, and providing a strong stir- 
rup-type latch that joins the two halves 
of the body to resist the wedging action 
imposed by the external upset. Another 
important innovation is a rubber bal- 
ancing strap (see illustration) that 
holds the elevator in open horizontal 
position, but does not prevent easy 
closing. This balancing strap is readily 
attached not only to the Type MG Ele- 
vator, but to all types of BJ Center 
Latch Elevators. Additional features in- 
clude a sturdy latch lock to prevent 
horizontal impact from opening the 
latch, a quick and adequate means for 
thorough lubrication, and curved link 
blocks that permit ease of elevator oper- 
ation. 
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It is easy to keep your Axelson pumps at peak 
form and efficiency for years. For 50 years quality 
has been built into Axelson pumps from top collar 
to standing valve shoe. TAKE CARE OF YOUR 
PRESENT PUMP. Under war priority board re- 
strictions new pumps will be scarce, perhaps even 
difficult to obtain. 


Much Plunger Pump trouble is caused by improper 
care. All carefully designed, well made pumps are 
built to give relatively “trouble-free” service. When 
troubles occur in operation they are frequently due to 


improper maintenance. 
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AXELSON MANUFACTURING CO. 
Post Office Box 98, Vernon Sta., Los Angeles, Calif. 
St. Louis ¢ 50 Church Street, New York @ Tulsa 
Mid-Continent and Eastern Distributor: Frick-Reid 
Supply Corporation ¢ Rocky Mountain Distrib- 
utor: Great Northern Tool & Supply Company 
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AXELSON PUMP 
MAINTENANCE IS EASY 


The full interchangeable 
construction of your Axelson 
pump to API standards was 
devised both to simplify effi- 
cient pump operation and to 
make the disassembling of 
the pump for inspection so 
easy a job that any pumper 
could handle it after proper 
directions. Likewise, the as- 
sembling of the pump to be 
re-run can be done properly 
with a relatively small 
amount of equipment and 
tools. Axelson maintenance 
instructions are simple and 
clear. Proper Axelson Pump 
care takes but little time and 
frequent pump inspection 
will more than pay in the 
long run. 


SERVICE SIMPLIFIED 


Axelson interchangeable 
construction together with 


our service instructions en- 
able you to take an Axelson 
pump apart quickly, spot any 
trouble and identify parts 
needing repair or replace- 
ment. We heartily recom- 
mend practice of pulling 
pumps that have been in 
service for a reasonable 
period of time and show any 
signs of unsatisfactory per- 
formance. A new pump may 
be run in the hole and the 
one which has been pulled 
disassembled and checked 
over and minor adjustments 
or repairs made. Such a pro- 
cedure not only aids in the 
conservation of materials 
now vital to our war effort 
but also eliminates many 
costly shut-downs or rod 
breakage which may occur 
if the pump is allowed to 
wear without inspection un- 
til complete failure actually 
takes place. 
















WHAT TO DO WHEN 


1. How to take an Axelson Pump apart. 
2. What to look for in the nature of wear 


or essential adjustment. 


3. How to properly order replacement 


parts. 


4. How to properly reassemble Axelson 


Pumps. 





These and other typical questions on Axelson Pump care and main- 
tenance are covered fully in Axelson’s Pump Service Manual, copy 


of which will be sent to you upon request. 


AXELSON SELLS AND SERVICES DEEP 


WELL PLUNGER PUMPS AND SUCKER RODS 
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Type No. 270. Designed espe- | 
cially for gas compressors. France | 
Metal “Full-Floating” Packing is | 
outstanding for its long wearing | 
qualities. Eliminates frequeni 
shut-downs. 








Type No. 190. Designed for 
shallow stuffing boxes and pre- 
vents condensation from entering | 
the crankcase. Prompt delivery | 
assured. 
Specify the packing that L-A-S-T-S 
—FRANCE “Full-Floating” 
Metal Packing. Ask for catalog 





No. M-3. | 
THE FRANCE PACKING COMPANY 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 
MR. J. M. FULLER, 3725 W. 7th St. 
| FORT WORTH, TEXAS | 











FRANCE 


METAL PACKING 


Original 
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Saran Pipe 


ARAN plastic tubing is now supple- 
S mented by Saran pipe. It is pro- 
duced in smooth, round, accurately 
sized lengths having dimensions identi- 
cal with those of extra strong iron pipe. 
Chemical resistance, temperature limi- 
tations of operation, and general prop- 
erties are similar to those applying to 
Saran tube, but the method of fitting 
and strength characteristics differ some- 
what from those of the tube, particu- 
larly the relationship of bursting pres- 
sure to temperature. 

Saran is outstanding in its ability to 
resist the passage of water vapor. Its 
M.V.P. (moisture vapor permeability ) 
is well below that of even rubber hydro- 
chloride, and hence it should be con- 
sidered in applications wherein this 
characteristic is essential, according to 
the manufacturer, Dow Chemical Com- 
pany, Midland, Michigan. 

The permeability of Saran to solvents 
varies with the type of solvent, and the 
physical state of the Saran. In general 
it can be said that: 

(1) Alcohols and aliphatic hydro- 
carbons are neither absorbed by or trans- 
mitted through Saran. 

(2) Aromatic hydrocarbons, hydro- 
genated aliphatic hydrocarbons, ketones, 
and esters are both absorbed and trans- 
mitted. 

(3) Ethers are absorbed, transmit- 
ted, and tend to darken and decompose 
Saran. The cyclic ether, Dioxane, is a 
partial solvent for Saran. 

(4) Transmission of solvent vapor 
appears to be more rapid through ori- 
ented than through unoriented Saran. 

Saran pipe can be cut with a wood or 
hack saw, and can be threaded with 
ordinary iron pipe dies. In performing 
the threading operation it is advisable 
to insert a close fitting wooden plug 
within the end to be threaded to guard 
against compression of the pipe and re- 
sultant shallow threads, although this 
precaution is not essential when sharp 
dies are used. 

The pipe can be welded in a variety 
of ways, yielding fabricated parts hav- 
ing strength equal to that of the pipe 
itself. Welding processes are now being 
worked on experimentally so that 
recommendations should be forthcom- 
ing shortly. In the meantime the follow- 
ing method can be suggested: 

(1) Equipment. A_nickel-surfaced 
hot plate. 

(2) Method. (a) Heat the plate to 
about 350°F. (b) Place the pipe sur- 
faces to be welded on the plate for 5 
seconds. (c) Press the heated surfaces 
together for 20 to 30 seconds, and then 
allow a half minute for final cooling. 


Full strength is developed in about 24 
hours. 


The entire process of welding should 
require hardly more than a minute, 
hence ells, tees, and special shapes can 
be made up economically. 


No molded fittings other than stand- 
ard flanges are yet available, but molds 
are being constructed to make these 
parts, so that threaded ells, tees, and 
couplings will be stocked as rapidly as 
possible. 





Young Quad Atmospheric 
Cooling Unit 


OUNG RADIATOR Company, 

Racine, Wisconsin, has developed 
a cooling machine far exceeding in 
physical size and capacity any standard 
Young product hitherto available for 
internal-combustion engines and com- 
pressor cooling or process plants. The 
new Young Quad Atmospheric Cooling 
Unit resembles in its general appearance 
a tower extending into the air appruxi- 





mately 14 ft. and measuring at its base 
approximately 12 ft. square. The naine 
“Quad” indicates the arrangement of 
the cooling unit, as it is formed intu a 
four-sided assembly, the sides of which 
are comprised of heat transfer surfaces 
for water, oil, or gas cooling and tor 
steam or vapor condensing as required. 

A high-capacity induced draft fan, 
especially designed and built, is mount- 
ed horizontally at the top of the tower 
drawing air through the heat transfer 
elements and discharging it upward 
through an aero-dynamically designed 
discharge stack. 


As a result of careful forethought in 
the selection and arrangement of heat 
transfer surfaces, it is possible to cool 
a Diesel engine of approximately 2000 
hp. capacity handling both the engine 
jacket water and lubricating oil cooling 
load at a horsepower expenditure of less 
than 25 hp. The heat-dissipating capac- 
ity of a single unit is equivalent to the 
total heat load that would be required 
to heat an apartment building having 
60 to 70 six-room apartments. 

One feature of design is the method 
of sub-assembly employed whereby the 
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component side members are individ- 
ually assembled and supported for ease 
of handling, the entire unit being erect- 
ed at the point of operation with the 
various sides bolted into their respective 
positions. 


At the present time, a large number 
of these units are being built to handle 
the cooling requirements of compressors 
and to process vapors in several aviation 
gasoline by-product plants being erect- 
cd in the Middle West. 





Electrode for "Fleet- 
Fillet’ Welding Technique 


new arc-welding electrode, de- 
A signed to add still more speed to 
arc-welding in war production, is an- 
nounced by The Lincoln Electric Com- 
pany of Cleveland, Ohio. 

The new electrode, designated as 
“Fleetweld 11,” is created expressly for 
use with the “Fleet-Fillet” technique 
of arc-welding, recently announced by 
the company. 

“Fleetweld 11” is not only a fast 
flowing electrode, but it gives deeper 
penetration of metal into the root of the 
joint, it is stated. It is of shielded-arc 
type and heavily coated to exclude ox- 
ides and nitrides from the weld. 

In demonstration, the new electrode 
welded in 35 seconds a joint that re- 
quired 1 minute and 17 seconds to weld 
with conventional electrodes and ordi- 
nary procedure, the makers say. 

Not only does the new technique per- 
mit faster welding, it permits the oper- 
ator to do more work without fatigue; 
it decreases welding costs as well as 
the amount of electrode used per foot 
of weld, according to the manufacturer. 

High currents are used, the electrode 
is advanced at a higher speed, and the 
weld metal penetrates into the corners 
where the two pieces of metal are joined. 
The electrode is held at an angle of 45 
to 60 deg. with the horizontal plate 
and 90 deg. with the electrode path 
along the joint. The arc produced is so 
short that the electrode coating prac- 
tically touches the metal. 

Having the same strength as a weld 
made by ordinary methods, the “‘Fleet- 
Fillet” weld requires less metal, it is 
stated. In a typical instance, the new 
technique required 0.26 lb. of electrode 
per ft., as against 0.37 Ib. by the usual 
procedure, it is said. The cost, now 
further reduced by the new ‘‘Fleetweld 
11” electrode, is reported 3314 to 50 
percent less than the usual procedure. 

Designed to complete a weld in one 
pass, “Fleetweld 11” is made in 18-in. 
lengths and two diameters, 3/16 in. 
and 4 in., packed in 50-Ib. cans. 


FOR MANY SERVICES THESE 
IRON BODY VALVEGaW 
SERVE.AS WELL AS BRONZE 


| Sh AKA) 

























and with proper priorities, you 
are likely to get better deliveries 





The availability of bronze valves is becoming an increas- 
ingly critical problem, because of the scarcity of copper, 
tin, and other vital materials necessary in their manu- 
facture. We recommend consideration of these iron body 
patterns as alternates. 


THE “KING-CLIP” — a sturdy iron body gate valve with 
internal working parts of bronze, for hard and continu- 
ous usage. It has wide application in industry and in 
many cases will serve as well as a bronze valve. 





THE “FERRENEWO” — an iron body bronze mounted globe 
valve for numerous services. All parts are renewable 
and the seat and dise are easy to regrind. An excellent 
valve with low upkeep cost. 





Since virtually all materials used in the manufacture of valves are on 
the list of critical materials, valve users are urged to furnish the high- 
est possible preference ratings and proper “end use” Allocation Class- 
ification Symbols on their orders. This will be of mutual helpfulness. 






ESTABLISHED 1862 


THE LUNKENHEIMER CO 


—= QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 





EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 


LUNKENHE/MER VALVES 
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Cross Type Christmas 
Tree Valve 


, oe Nordstrom Hypreseal 
Valve with unequal flanges and 
two side outlets for cross connection is 
made of alloy steel, with round opening, 


for 3000 lb. (W.O.G.) working pres- 





sure; 6000 lb. test. The valve is worm 
gear operated. The flange sizes are 3 by 
8 by 3% by 2 by 2; end flanges are 900 
Series and side outlet flanges are 1500 
Series. 

This type of casting was originated 
by Merco Nordstrom Valve Company 
to effect a more compact and economical 
Christmas tree by the elimination of 


two flange joints. The large bottom 
flange bolts directly onto the tubing- 
head, thus eliminating the unequal- 
flanged spool formerly used, doing away 
with one joint, the manufacturer states. 
The integral cross does away with the 
standard four-way cross fitting and 
cffects the elimination of one joint— 
that, between a standard valve and the 
conventional cross. Similar valves are 
also cast with but one outlet. The lat- 
ter are designated Tee Type Valves to 
distinguish them from the Cross Type 
Valve shown in the illustration. Any 
combination of flange series can be sup- 
plied. 





Prevents Oil and Gasoline 
Infiltration 


ARBO PETRO-NON-SOLV has 
been developed by the Carbozite 
Corporation, a coating to protect con- 
crete or wooden storage tanks against 
the infiltration into their contents by 
gasoline and oil. This new coating con- 
tains no oil, therefore, it will not sapon- 
ify when in contact with cement or 
mortar, the manufacturer asserts. One 
of the product’s features is its abso- 
lute inertness to petroleum, coal tar and 
manufactured solvents, organic and in- 
organic oils and fatty acids, the makers 
state. 


Carbo Petro-Non-Solv will dry hard 
within two or three hours. Two or three 
applications are recommended, depend- 
ing upon the porosity of the surface to 
which it is applied. Two coats are usual- 
ly sufficient on steel-or wood. Three may 
be necessary on concrete surfaces. The 
first coat will cover approximately 150 
sq. ft. per gal., and on subsequent coats 
1 gal. will cover 200 sq. ft. 

Carbo Petro-Non-Solv is available in 
red, white, green, or blue, and is excel- 
lent for use by oil companies, soap man- 
ufacturers, industries dealing with fatty 
acids, and government agencies, where 
such a protective coating is desirable. 
Full details may be obtained by writing 
direct to the Carbozite Corporation, 
First National Bank Building, Pitts- 
burgh, Pennsylvania. 





Exhauster and Ventilator 


NEW exhauster and ventilator 
called the “Octopus” is an- 
nounced by Chelsea Fan and Blower 
Company, Irvington, New Jersey. 
Specially designed for use in ship 
holds, mines, sewers, tunnels, and weld- 
ing departments, the unit may be placed 
or hung in any convenient place be- 
tween the working area and the open 
air. It is connected by means of flexible 
metal hoses to the area to be ventilated. 





< % | for Industrial, Marine 
<— > - Fluid Drives and Automotive Use 


Can wind power win a war? No. But this giant wind turbine, a 
major part of the largest aero-electric power generating unit 
ever built, is symbolic of the American resourcefulness and in- 
ventive genius that will lead the Democracies to certain Victory. 
War has focussed attention on this new big parade of American 
industrial developments. In the spotlight, too, are the American 
Blower Fluid Drives that are being used in more and more of 
the new and improved products of American industry. The giant 
wind turbine shown is but one of many. Trucks, conveyors, 
drill rigs, Diesel motorships, pumps and fans are but a few 
practical applications. If you are looking to the future, plan 
to include Fluid Drive in your new and improved products. 


AMERICAN BLOWER 


HYDRAULIC COUPLING DIVISION 
DETROIT, MICHIGAN 
Division of AMERICAN Radiator and “Standard” Sanitary Corporation 

















THE PETROLEUM ENGINEER, September, 1942 











J. F. Wyzalek Passes Away 

John F. Wyzalek, chief metallurgist 
for the Hyatt Bearings Division, Gen- 
eral Motors Corporation, Harrison, 
New Jersey, and a nationally known 





J. F. WYZALEK 
authority on heat treatment of metals 
and carburizing methods, died recently 
from a heart attack. 

Beginning his association with Hyatt 
in 1913, as a laboratory technician, 
Wyzalek remained with the firm’s 
metallurgical department and had be- 
come its head in 1928. 
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Wyzalek contributed many articles 
on gas carburizing, heat treating, and 
other metallurgical subjects to technical 
and trade papers throughout his career 
as an active member of the American 
Iron and Steel Institute, The Army 
Ordnance Association, the American 
Society for Testing Materials, and the 
American Society of Metals. He was 
founder of the New Jersey Chapter of 
the A. S. of M. and at his death was 
serving as state chairman of the War 
Products Advisory Committee for that 
society. He served also as representative 
of the roller bearing manufacturers on 
the Technical Advisory Committee for 
Carbon and Alloy Steels of the Anti- 
Friction Bearing Manufacturers Assn. 





Sound Movie on 
Lubrication 


The need for lubrication and the 
methods of lubricating the great variety 
of machines making war materials and 
supplies are shown in pictures, diagrams, 
and animated drawings in a new sound 
motion picture released by the U. S. 
Bureau of Mines. 

“Lubrication” describes in detail the 
types of friction that must be overcome 
to make things move, and shows how 


petroleum lubrication has contributed 
to the development of modern transpor- 
tation and manufacturing industries. 
The wide range of special petroleum 
lubricants developed to do specific jobs 
is illustrated with examples of each of 
the six main classes: spindle oils, motor 
oils. gear oils, steam-cylinder lubricants, 
heavy-duty greases, and machine-tool 
lubricants. 

The film, which was produced in co- 
operation with an industrial concern, 
is 16-millimeter sound, and runs for 30 
minutes. Copies may be borrowed from 
the Bureau’s Experiment Station, 4800 
Forbes Street, Pittsburgh, Pennsylvania; 
no charge except transportation. 





Date of Safety 
Congress Changed 


The date and place of the thirty-first 
National Safety Congress and Exposi- 
tion have been changed because the 
government has taken over for military 
purposes the Stevens and Congress 
Hotels in Chicago, where the Congress 
originally was to have been held. 

The 1942 Congress will be held Octo- 
ber 27, 28, and 29. It will be housed in 
three big Chicago hotels—the Sherman, 
the La Salle, and the Morrison. Head- 
quarters will be in the Sherman. 


War Worker - 


HAT describes not only every man in the petroleum industry today, 


but every piece of equipment too. 


Each device plays its small but 


vital role, and none is tougher than the part played by gauges. 


Recognition of this is evidenced by the large and ever-growing num- 
ber of Marsh Mastergauges that are performing their tasks sosupremely 
well throughout the industry. In this remarkable instrument you have 
one more proof of the ability of American industry to find a better way. 


Its precision-built movement and its 
bourdon tube turned from solid bar 
stock give new meaning to accuracy 
It also offers the ‘Re- 
calibrator’’—the first basically sound 
way of quickly re-establishing the ac- 
curacy of a gauge when it is knocked 


and stamina. 


out of adjustment. 


Your Supply House can give you 
the facts about Marsh Gauges, Dial 
Thermometers and Recorders for every 


service. 


JAS. P. MARSH CORPORATION 
2097 Southport Ave., Chicago, Il. 
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New Emsco Plant and Office Improvements 


When production was being stepped 
up to meet greater and still greater de- 
mands, Emsco Derrick and Equipment 
Company engineers, seeing the part the 
company was taking, made a careful 
survey of its manufacturing facilities. 

The result was a plant improvement 
and building program for its Houston 
branch, which serves the Gulf and Mid- 
Continent trade. The far-sightedness of 


The Personnel Building and Gas Sta- 
tion were completed during the early 
part of this year. The Personnel Build- 
ing is of reinforced concrete and brick 
and includes a first-aid room, shower 
and wash room, and locker room. The 
Gas Station Building provides a storage 
room for general gas station supplies, 
wash rack, grease rack, and truck park- 
ing. 





the engineers already is apparent, for 
with the demands placed on the com- 
pany by the petroleum industry, the old 
facilities would have been inadequate. 
Construction began the early part of 
1941. The two-storied new office build- 





ing is of reinforced pan joist construc- 
tion with reinforced concrete founda- 
tions. The very striking exterior is of 
Cordova cream limestone. 

Including ten private and five gen- 
eral offices, and large structural and me- 
chanical engineering drafting rooms, 
the building is efficient as well as beauti- 
ful. Glass block windows on all four 
sides provide an abundance of light, and 
when the sun isn’t shining in Houston, 
fluorescent lights do a very adequate job 
of replacing it. Rock wool insulation 
helps the air-conditioning system in 
keeping the office warm in winter and 
cool in summer. 
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The machine warehouse has a galvan- 
ized framework covered with galvan- 
ized corrugated sheet iron and the floors 
are reinforced concrete. Lighting is im- 
proved with mercury vapor fixtures. 

In the painting section of the ware- 

ouse Emsco has installed a cabinet-type 
water wash spray booth, large enough to 
admit all equipment manufactured at 
the Houston plant. 


Abbott and Costello Visit Cardwell Plant 


At the present time, work is under 
way on a central tool crib and tool 
room. 


To improve shop office facilities, 
three new offices were erected, for the 
plant superintendent, the production 
department, the shipping department. 
These buildings are made of prefabri- 
cated steel and are equipped with circu- 
lating ventilation and fluorescent light- 


ing. 

The expansion and improvement pro- 
gram in the galvanizing plant has re- 
cently been completed. To provide 
greater capacity and a general pickling 
for the galvanizing kettles two exten- 
sions were built on the present Galvan- 
izing Building. The building is con- 
structed of a galvanized steel frame- 
work, corrugated sheet iron siding, and 
an asphalt built-up roof over wood 
sheeting. To improve efficiency, the 
equipment was entirely rearranged. Two 
galvanizing kettles were installed, one 
containing approximately 131,000 Ib. 
of zinc and the other approximately 
225,000 lb. The small kettle is a re- 
placement but the large one is an addi- 
tion to the previous facilities. Addi- 
tional electrically operated cranes are 
provided for use over the new kettle. 

The changes and the improvements 
of the last two years make the Emsco 
Derrick and Equipment Company’s 
Houston plant one of the most modern 
manufacturing establishments on the 
Gulf Coast. 





Bud Abbott and Lou Costello with H. W. Cardwell and Bob Smith 


The recent War Bond drive at the 
Cardwell Manufacturing Company 
plant in Wichita, Kansas, was stimu- 
lated by the presence of Bud Abbott and 
Lou Costello, famous comedy team. 


About 400 friends and members of the 
families of employees gathered in the 
Assembly Building to hear the movie 
stars give a pep talk on War Bonds, 
after which they gave one of their radio 
comedy skits. 
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Book ‘Reviews 


The Stone That Burns, The Story of the American Sulphur 
Industry, by Williams Haynes. Published by D. Van Nostrand 
Company, Inc., 250 Fourth Avenue, New York, New York. 
Price $3.75, 345 pp., cloth bound. 


This is the story of the courage and perseverance of the 
American sulphur industry through years of frustration and 
defeat—culminated by the brilliant success earned by Ameri- 
can ingenuity that has helped the Nation win its chemical inde- 
pendence by making available an immense supply of the basic 
chemical raw materials within the country that are essential 
in war and in peace. 


The United States consumes nearly 2,000,000 tons of sul- 
phur annually, which is approximately twice the amount of 
copper consumed, three times the amount of rubber, five times 
the amount of tobacco, and 30 times the amount of nickel. 
The quantity of sulphur imported is extremely small. The 
story of the amassing of the world’s largest stockpile—more 
than 3,000,000 tons—is told in the book. 


To obtain facts and figures first-hand, the author has lived 
daily in contact with the chemical industry, visited all but two 
of the American sulphur operations on the Gulf Coast, has 
known many of the sulphur pioneers, who contributed freely 
from their store of knowledge of the industry, and received 
the codperation of sulphur mining companies, who placed 
their records at his disposal and assisted in every way to make 
the story complete and accurate. 


Chemical Refining of Petroleum, by V. A. Kalichevsky and 
B. A. Stagner, published by Reinhold Publishing Corporation, 
330 West 42nd Street, New York. 550 pp. Price, $7.50. 

This is a revised 1942 edition of this basic text, one of the 
American Chemical Society Monograph Series, which presents 
the theory and practice of the use of chemicals in the refining 
of petroleum and petroleum products. Almost completely re- 
vised and rewritten from the first edition of seven years ago, 
the present volume brings up-to-date the “bewildering array 
of chemical refining and treating processes proposed by chem- 
ists” since the first edition. 

Beginning with a discussion of the composition of crude oil 
and its effect on the products of distillation, the authors ex- 
plain the action of sulphuric acid as a refining treatment, and 
the methods used, the disposal of sulphuric acid sludge and 
hydrogen sulphide, and the recovery and manufacture of sul- 
phuric acid. Treatment with alkaline reagents, the various 
sweetening operations, refining by absorption, solvent refining, 
detonation and antidetonants, the uses of oxidation inhibitors, 
the problem of gums, the deterioration of lubricating and sim- 
ilar oils, and the use of additives, make up the other chapters in 
the book. An 80-page list of U. S. petroleum refining patents, 
and an appendix with special tables useful to chemical refining, 
are given. Patents, authors, and subjects are indexed separately. 


. 
Worthington Appoints R. J. Laidlaw 


Worthington Pump and Machinery Corporation announces 
the appointment of R. J. Laidlaw to the position of manager of 
its Cleveland district office. Laidlaw will succeed A. J. Klug 
who will now devote his entire time to special work with 
certain important industries in the Cleveland district. 

Laidlaw has been connected with the Worthington organi- 
zation in various capacities since his return from overseas in 
1919 from active service with the 32nd Division of the 120 
M. G. Battalion in World War I. 
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SENSATIONAL REX 
“AIR PEELER” SETS 
NEW STANDARDS OF 
PUMP PERFORMANCE 


Efficient Even With Leaks 
in Suction Line 


@ A patented adjustable ‘‘air 
peeler’”—an outstanding develop- 
ment in the history of self-priming 
centrifugal pumps—enables Rex 
Speed Prime Pumps to consistently 
outperform ordinary pumps under 
the most severe service conditions. 
Its sharp-edged blade of Rex 
Z-Metal literally peels air from the 
impeller just as you would peel an 
apple—it insures faster, automatic 
priming—permits operation even 
when the suction line leaks air. 
And the Z-Metal impeller resists 
corrosion and abrasion to a re- 
markable degree. 












Rex patented adjustable 
“Air Peeler" 


FREE FLOW PASSAGE ENDS CLOGGING 


@ In addition to the advantages 
of the Rex Air Peeler, the ‘Free 
Flow” design permits water to rush 
through at an amazing speed and 
handles solids up to \% the size 
of the intake. Keeps going on 
gritty or mucky jobs that would 
choke many pumps. 

Rex Speed Prime Pumps are 
built for easier portability. (The 
little Rex Jr. 3-M weighs only 57 
Ibs. yet handles 50 g.p.m. easily.) 
—!66 g.p.m. capacity Ayailable—near you—in Capacities 
ranging from 50 to more than 2000 gallons per minute. 


Rex 10-M 


Write for the full facts on Rex Speed Prime Pumps and 
the name of your nearby distributor. 


CHAIN BELT COMPANY 


Milwaukee Wisconsin 








CHAIN BELT COMPANY 
1719 W’. Bruce Street, Milwaukee, Wisconsin 

Send your booklet giving the advantages of Rex Speed Prime Pumps, 
information on the complete line, and the name of a nearby distributor. 











Navy Needs More 
Binoculars 


A pressing need for binoculars of the 
proper type has again been announced 
by the Public Relations Office Eighth 
Naval District, United States Navy, 
New Orleans, Louisiana, in an appeal to 
owners of these important instruments 
who have not yet turned them over to 
the Navy for the duration of the war. 


The call for these glasses is made be- 
cause there are many uses that the Navy 
can make of binoculars on the high seas 
and the supply is not yet adequate to 
fill the need. 


The binoculars desired are Zeiss or 
Bausch and Lomb in sizes 6 by 30 or 7 
by 50. These are the types and sizes 
specified and anyone having a pair is 
urged to make them available to the 
Navy. 

If glasses are the type needed they 
may be shipped to the Naval Observa- 
tory, Washington, D. C., or if informa- 
tion is desired the Public Relations Of- 
fice of the Navy in New Orleans may 
be contacted. Caution is urged in pack- 
ing them so they will not be damaged 
in transit and a card bearing the owner’s 
name and address should be enclosed. 


The Navy will pay $1.00 for the use 





YOU CAN'T BUY A BETTER PUMP THAN PACIF IC 


... prepared in peace 
for service NOW! 





2S 


TYPE i—Hot Oil, Multi-Stage Horizontal, 
Forged Steel Shell, Double Case, High 
Pressure Centrifugal Pump 





TYPE SV—Single Stage, Top Suction, 
Vertically Split Case Centrifugal Pump 
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TYPE RV—Two Stage, Top Suction, Ver- 
tically Split Case Centrifugal Pump 
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Pacific Pump design includes advanced 


features that make possible greater effi- 
ciency and operating economy. The con- 
struction of Pacific Pumps embodies the 
latest developments in metallurgy and 
careful workmanship to assure long and 
trouble-free, dependable operation. The 
Pacific ideal of ‘‘nothing but the best’ 
developed in years of peace is proving 
itself now. Pacific Pumps are playing an 
important part in this war of machines. 
They are serving in oil refineries, in power 
plants, in oil wells, in deep water wells, 
and in process plants—all vital to our war | 
effort. 


As always, Pacific will continue to 


maintain the high standards of quality 
and performance that have led engineers | 
the world over to say, ‘You cannot buy 
a better pump than PACIFIC." 


PACIFIC PUMP WORKS 


Executive Offices and Plant: 
HUNTINGTON PARK, CALIFORNIA 


Offices in principal cities in the United States 


Subsidiary 
MID-CONTINENT PUMP SUPPLY CO. 


Tulsa, Oklahoma 








| 


REFINERY & PUMPS 
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cf the binoculars and if they are still in 
use at the end of the war they will be re- 
turned to their owner. 





H. E. Becker Heads New 
West Coast Department 


Hugo E. Becker, a Westinghouse sales 
engineer on the Pacific Coast since 1925, 
has been appointed supervisor of the 
newly created maintenance sales de- 
partment for the company’s Pacific 





HUGO E. BECKER 


Coast District. Announcement of the 
appointment was made by Charles A. 
Dostal, Pacific Coast district manager. 

In his new post, Becker will coérdi- 
nate the work of three major main- 
tenance divisions of the company—re- 
newal parts, field engineering, and re- 
pair plants—to minimize breakdown 
outages and insure uninterrupted pro- 
duction in industrial plants, most of 
which are engaged in production for 
war. In addition to industrial plants, he 
will coérdinate maintenance of exist- 
ing Westinghouse equipment in the 
marine industry, and electric utilities, 
and on transportation systems—all vital 
to the war effort. 

A native of Springerville, Arizona, 
Becker attended elementary school 
there, graduated from high school in 
Pasadena, California, in 1917, then en- 
rolled for an engineering course at the 
University of California. He joined the 
U. S. Field Artillery in 1918. In 1920 
he registered at Stanford University, 
where he received an engineering degree 
two years later. 

Soon after his graduation from Stan- 
ford, Becker joined Westinghouse at 
East Pittsburgh, Pennsylvania, as a 
graduate student. After completing 
those studies, he was assigned to the 
company’s central station division. In 
1925, he was transferred to the San 
Francisco office as a sales engineer in the 
industrial division, then was assigned 
to the Stockton, California, office. In 
1929 he returned to San Francisco, 
where he has been since. 
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J. R. Connell Promoted by 
Fibre Conduit Company 


Appointment of James R. Connell as 
vice-president in charge of sales of The 
Fibre Conduit Company, Orangeburg, 
New York, was announced recently by 
H. J. Robertson, Jr., president. 

Connell has been a member of the 
board of directors of the company since 
1939, and will continue to serve in this 
capacity. He resigned as a partner in 
charge of the New York office of Keb- 
bon McCormick and Company to join 
The Fibre Conduit Company, with of- 
fices at 292 Madison Avenue. 





Drilling Contractors 
Consider Problems 


A meeting of the board of directors 
of the American Association of Oilwell 
Drilling Contractors was held in Dallas, 
Texas, August 21, to consider various 
problems now confronting drilling con- 
tractors. Present were Warren S. 
Churchill, N. H. Wheless, Leslie Fain, 
John J. Moran, Ben M. McGraw, Will I. 
Lewis, E. B. Rubsamen, Jr., C. J. David- 
son, George P. Livermore, George F. 
McQueen, Howard P. Holmes, Joseph 
Zeppa, F. M. Porter, and Brad Mills. 
J. E. Brantly, president, was unable to 
attend, due to a last-minute plane can- 
cellation. 


Subjects discussed included transpor- 
tation problems, ODT orders, labor re- 
lations, Federal aid for contractors, 
draft deferment, compensation rate 
control methods, inventory of drilling 
equipment, priorities, wage and hour 
problems, percentage depletion and in- 
tangible drilling costs, tires for trans- 
porting drilling crews to and from loca- 
tion, annual fall meeting, need for drill- 
ing contractor representation on the 
OPC staff, price ceiling on drilling, etc. 

Directors agreed that the drilling in- 
dustry was faced with an acute trans- 
portation problem, due to a shortage of 
tires. Discussion centered around the 
thought that it might be possible to ob- 
tain tires for certain members of the 
drilling crews who would transport as 
many men as possible in one vehicle to 
and from the job, the toolpusher to de- 
termine the best allotment of such 
tires. This approach was ordered made 
in the form of an association resolution. 
Each state director of tire rationing 


boards will be contacted through this 
resolution. 


A discussion on wage and hour prob- 
lems brought comment from several di- 
rectors that drilling contractors should 
be careful to meet various provisions of 
the act when transporting men to and 
from the job, and also to make certain 


that unusual working conditions are 
covered by special contracts with em- 
ployees. 

The presiding officer appointed a 
committee composed of Howard P. 
Holmes and N. H. Wheless to write a 
letter to Lewis B. Hershey, director of 
selective service, expressing the associa- 
tion’s appreciation of the action that 
recently recognized the oil industry, in- 
cluding the drilling of oil wells, as an 
industry essential to the support of the 
war effort. 


One director stated that he had direct 
word from the Office of Petroleum Co- 
ordinator that a price ceiling would not 


be placed on drilling contract work as 
recently rumored. 

Directors were of the opinion that 
the Office of Petroleum Codérdinator 
should place someone thoroughly fa- 
miliar with the drilling industry on his 
staff, and that such a man should be 
selected from among drilling contrac- 
tors. All other branches of the petro- 
leum industry are now represented on 
the OPC staff, it was pointed out. 

The association secretary was asked 
to investigate compensation rate con- 
trol methods in the various states, to 
determine methods of adjusting rates, 
and to report his findings. 





“We All Depend on 
Continental Red Seal Engines” 


Whether it’s in a plane, a tank, a truck, a tractor, 


or for industrial use — these operators know 


that when it comes to real performance, they can 


always depend on Continental Red Seal Engines. 


[ontinental Motors [orporation 
MUSKEGON, MICHIGAN 
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Army Honors McEvoy Co. 
For Production Record 


Recognition for the vital part they 
are playing in the great American of- 
fensive in the Pacific, was given the 
McEvoy Company defense workers 
August 14 by Colonel Merle H. Davis, 
chief of the St. Louis army ordnance 
district, and Lieutenant Col. E. G. Sager, 
director of production for the district. 
The occasion was a flag raising at the 
McEvoy plant in Houston, Texas, cele- 
brating the completion of one contract 
and the start of another for an essential 
war item. 


A second reason why this was a red 
letter day in the history of the McEvoy 
Company was the coincidental celebra- 
tion of the opening of the large, new, 
modern and well-lighted addition to the 
McEvoy plant. Already machines are 
humming in this new extension, giving 
promise of even greater speed and 
greater volume in producing war equip- 
ment. 

B. T. McNeil, vice-president of the 
McEvoy Company, introduced Colonel 
Davis and Lieutenant Col. Sager. “We 
feel sure the products you are manu- 
facturing,” Colonel Davis said, “are 
now playing a big part in the first 
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. . and other important petroleum products are most effectively 
sealed by DURA SEAL. This modern mechanical seal out-performs conven- 
tional packing for sealing fluids under high or low temperatures, pressures 
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American land offensive of the war and 
you should feel proud of your part.” 

Regarding ordnance productions in 
his district, Colonel Davis said that on 
at least 90 percent of the ordnance 
items, which means any kind of weapon 
from the smallest firearm to a tank, 
production is keeping up with schedule. 

“There is no American offensive be- 
ing held up for lack of ordnance items,” 
he said. 





Move Into New Plant 


I. H. Grancell, manufacturer of joint 
sealing compounds, moved into a new 
factory at 1601 East Nadeau Street, Los 
Angeles, California, on September 1. 





1. H. GRANCELL 


Floor space of the new plant is four 
times greater than formerly, which, 
with additional manufacturing equip- 
ment and increased personnel, consider- 
ably increases the firm’s capacity. 

I. H. Grancell has been a leading 
figure in the oil industry for many 
years. He came from the East as a young 
man and since about 1915 has con- 
ducted his own business, manufactur- 
ing various lead products. Associated 
with him have been two sons, Alvin, 
now in the U. S. Army, and Sherman, 
now general manager of the company. 

The main products of the firm are 
“Bestolife” lead seal joint sealing com- 
pounds used in the oil and refining in- 
dustries to prevent galling of tool joints, 
drill collars and subs, to lengthen life of 
threads, increase packing life and pre- 
vent scoring; to assure tight joints, yet 
quick and easy separation of parts; to 
prevent galling of pipe threads, etc. 
Another product, ‘‘Bestolife” lead sea! 
“Oxygen Grade” compound, is manu- 
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factured for use on oxygen tank fit- 
tings and instruments. 

Expansion of the producing capacity 
of the firm was made necessary due to 
contracts for these products with the 
U. S. Navy, Naval Air Force, oil re- 





fineries, industrial plants, and_ ship- 


building firms. A modern laboratory is 
being constructed at the new plant. 


SHERMAN GRANCELL 





Maintenance Hints for 
2-Cycle Gas-Engine- 
Driven Compressors 


In conveniently arranged form, Clark 
Bros. Co., Inc., Olean, New York, 
manufacturers of engines and compres- 
sors, have published a booklet entitled, 





“Maintenance Hints for Clark ‘Angle’ 
Super Two-Cycle Gas Engine Driven 
Compressors.” 

Briefly, it considers: (1) The proper 
maintenance of the Clark unit and 
when it should be done; and (2) The 
troubles that operators sometimes en- 
counter and the methods to solve them. 

There is also a section comprised of 
23 do’s and don’ts that every plant en- 
gineer and maintenance man should 
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know in order to reduce maintenance 
and repair costs. 

This timely booklet contains no ad- 
vertising and is available upon request. 





Inspection of Welding 


The American Welding Society has 
recently approved and published a com- 
mittee report on the inpection of weld- 
ing, entitled “Recommended Practices 
for Inspection of Fusion Welding.” This 
report is the result of two years work 
by the Committee and represenfs a com- 
prehensive treatment of the many fac- 
tors involved in the inspection of welds 
made by the arc and oxy-acetylene proc- 





esses. The subjects covered include: 
qualifications of welding inspectors; 
duties of inspectors; inspection and test- 
ing of welded structures; inspection 
during construction; shop and field in- 
spections; examination of welds; radio- 
graphic inspection, hydrostatic testing, 
and magnetic powder inspection. A con- 
siderable part of the report deals with 
the welding characteristics of both fer- 
rous and non-ferrous metals. 

This report is published by the Amer- 
ican Welding Society, 33 West 39th 
Street, New York City, available at 
40c per single copy, with discounts for 
quantities. 
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For extra wide trenches, 
not too deep, dual booms 
may be effectively used. 







For Speedy, 


Convenient Trenching 


Trees, poles, steep banks and other 


obstructions won't halt your pipe line 
digging when you are using a Parsons 
Trencher with the shiftable offset boom. 
Excavations may be made with boom 
in extreme right or left hand position, 
without sacrifice of speed or ease of 
operation. With a Parsons you can 
dig within 14 inches of a side obstruc- 
tion, and on line with outside edge of 
either crawler. This one Parsons feature 
alone will save hours of digging time. 


For complete details write The Parsons Company, Newton, lowa 
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Building Power Units for 
Synthetic Rubber Industry 


Construction has begun at the West 
inghouse Electric and Manufacturing 
Company on three large steam turbine 
generators to provide power for Amer- 
ica’s new synthetic rubber industry, ac- 
cording to F. H. Stohr, manager of the 
company’s industry sales department. 


The abundance of high-pressure 
steam required for the production of 
butadiene and styrene, principal con- 
stituents of Buna § rubber, will enable 


new chemical plants to generate their 
own electric power as a by-product. The 
steam will be used, first to drive the 
turbine then in the 


generators and 


chemical processes. 


Installed in Pennsylvania and Indiana 
chemical plants that will produce the 
raw materials for Buna S rubber from 
petroleum and coal by-products, the 
generators will deliver 115,000 kw. 

Part of this electricity will supply the 
motors and lights in the chemical 
plants, as well as in the adjacent co- 
polymerization 


plants in which the 
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chemicals are combined to make rubber. 

Construction of the generators con- 
stitutes one of the first steps in building 
a vast new industry in which electric 
power will play an important part. 
Power from these and from other gen- 
erators yet to be ordered will supply the 
first four large synthetic rubber plants 
in this country, scheduled for comple- 
tion during 1943. 

Combined output of the new Buna S 
rubber plants by the end of 1943 is ex- 
pected to be at the rate of 360,000 tons 
of rubber annually. Addition of more 
plants in the meantime is expected to 
bring synthetic rubber production to 
approximately 1,000,000 tons a year by 
the end of 1944. 

One of the three Westinghouse steam 
turbine generators will be installed to 
supply 35,000 kw. of electricity for 
motors and lights in a plant in Western 
Pennsylvania producing both butadiene 
and styrene from coal products. The 
other two generators, each rated at 40,- 
000 kw., will be delivered to a synthetic 
rubber plant in Indiana, which will use 
petroleum products as the source of raw 
materials. 

These plants will produce their own 
power because of the availability of 
tremendous amounts of steam devel- 
oped primarily for use in the various 
processes involved in the manufacture 
of butadiene and styrene. 


Steam at a pressure of 750 to 850 |b. 
per sq. in. will pass from boilers to a 
steam turbine, which will be coupled to 
an electric generator. Leaving the tur- 
bine at about 175-lb. pressure, the 
steam will then be used in the plants’ 
chemical processes. 





New Hays Representatives 


The Hays Corporation, Michigan 
City, Indiana, manufacturers of com- 
bustion instruments and control, an- 
nounces the appointment of the Energy 
Control Company in Philadelphia, suc- 
ceeding the Paul B. Huyette Company, 
Inc. The Energy Control Company, J. 
T. Vollbrecht, president, has represent- 
ed The Hays Corporation in the New 
York territory for the last several years. 
Headquarters have been established at 
3107 North Broad Street, Philadelphia, 
and Lee Myers, formerly of The Amer- 
ican Engineering Company, will be 
associated with Vollbrecht. 

Announcement is also made of the 
appointment of Engineering Products 
Company, F. E. Anderson, manager, to 
the southern West Virginia field with 
headquarters at 304 Davidson Building, 
Charleston. 

The third appointment made recently 
was that of the Power Specialty Com- 
pany, O. W. Muller, manager, with 
headquarters at 25 North Live Oak 
Street, Houston, Texas. 
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Foster Wheeler Receives 
Second "E" Award 


For the second time Foster Wheeler 
Corporation shops were awarded the 
“E” for Excellence in Production, thus 
making it 100 percent for the company; 
both the Carteret, New Jersey, and 
Dansville, New York, plants have now 
received this highest honor. The All- 
Navy “E” was conferred upon the 
Carteret Works on May 12 and the new 
Army-Navy “E” was awarded to the 
Dansville shops on August 17. 

This presentation was one of the first 
of the new Army-Navy recognitions 
and the new burgee designed by Rear 
Admiral Clark H. Woodward, chief of 
the Incentive Division, whose head- 
quarters are at Washington, was pre- 
sented by him personally. The pennant 
was accepted by David McCulloch, 
executive vice-president of Foster 
Wheeler, who has been closely associ- 
ated with the Dansville plant for about 
40 years. 

The ceremony took place in a large 
airplane hangar of the Dansville munici- 
pal airport, which is close to the shops 
and accommodated approximately 3000 
persons who were present. Lieutenant 
J. D. Gessford, Jr., from the Third 
Naval District, acted as master of cere- 
monies after the meeting was opened 
by B. E. Holmquist, superintendent of 
the Dansville Works. 

The addresses were brief, directly to 
the point, emphasizing the need for in- 
creased production and the desire of all 
concerned to effect it. Admiral Wood- 
ward pointed out that whereas the 
United States has long shown that “she 
can take it,” it is now a case of “dishing 
it out” as was done at Midway and the 
Solomon Islands. By way of reply, Mc- 
Culloch stated that the Dansville 
Works would try for every award possi- 
ble and would keep the “E” burgee 
flying, come what may. 

Among those present, in addition to 
Rear Admiral Woodward, the Navy 
was represented by Captain C. A. Bon- 
villian, Captain B. H. Bruce, Lieuten- 
ant Commander A. A. Paulsen, Lieu- 
tenant Commander W. S. Downs, Lieu- 
tenant John L. Stone, Lieutenant J. D. 
Gessford, Jr., Lieutenant T. W. Dew- 
art, and the Army by Lieutenant 
Colonel Ogran and Major H. R. Battley 
of the air corps. 

The Foster Whleer officials included 
Pell W. Foster, the original Foster of 
Foster Wheeler, who organized the 
Dansville Works as the Power Specialty 
Company 40 years ago and is still a 
director of the company; H. S. Brown, 
president; John Primrose, vice-chair- 
man ot the Board; David McCulloch, 
executive vice-president; J. J. Nelis, 
vice-president; W. L. Martwick, vice- 





president; George B. Ferrier, vice-presi- 
dent; William Lonsdale, vice-president. 
and George Macnoe, president of Foster 
Wheeler, Ltd. 

After raising of the Army-Navy “E” 
burgee, award was made of the new 
“E” insignia pin to three representative 
employees, Frank N. Schledorn, Mar- 
garct A. Schwan, and Maynard A. Ken- 
ney, the address being made by Lieuten- 
ant John L. Stone, U. S. N., detailed 
from Captain Oliver’s office in Pitts- 
burgh, and the pins affixed by Lieuten- 
ant Colonel Ogran from Rochester and 
Major H. R. Battley, U. S. Air Corps 
from New York. 


After presentation of token badges, 
the Dansville shops were presented with 
the Minute Man Flag designating 100 
percent participation in war bond pur- 
chases. The flag was given by Raymond 
N. Ball, president of the Lincoln-Alli- 
ance Bank of Rochester and director of 
the Eastman Kodak Company, acting as 
assistant deputy state administrator of 
the treasury department. 

Pins were distributed to all entitled 
to receive them. The invited guests 
were taken to the Brook Lea Country 
Club at Rochester for a buffet supper, 
later returning to Dansville to entrain 
in special car for New York. 








15 UNITS ona 
ton-and-a-half truck 


Nixon Surface Control Gas-Lift System 


Here’s definite evidence and emphasis of the 
small amount of machinery and material in a 
Nixon Gas-Lift. These 15 complete units are on 
their way to be installed on as many wells. 


They also conserve man-power and work hours in 
installation and operation: transportation facili- 
ties: and prime movers. They will produce mini- 
mum allowables or the maximum flow without 
changing the well setting. 


Ask a Nixon Gas-Lift engineer for complete facts 
about the efficiency and low cost of fluid-lifting 
with this system. Write your nearest Wilson Sup- 





TRINIDAD, B.W.L: 


ply sales office or branch store. 


WILSON SUPPLY CO. 
‘1412 Maury Street 


SALES OFFICES: 

Tulsa, Oklahoma; Dallas, Texas ‘ € 
LOS ANGELES: Western Pressure Hill, Bay City, Monahans, 
Control Co., 5700 Santa Fe Avenue 
Neal Massey 
Engineering Corporation 


Houston, Texas 
BRANCH STORES: 
TEXAS—Gladewater, Barbers 


Alice, Victoria, Corpus Christi. 


LOUISIANA—Lake Charles, New 
Iberia, Harvey, Shreveport. 
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H. J. Leschen, President, 
Leschen Rope, Dies 


Harry J. Leschen, president of the A. 
Leschen and Sons Rope Company, 5909 
Kennerly Avenue, St. Louis, Missouri, 
died recently, at his summer home at 
Hiouse Springs, Missouri, of heart 
disease. He had been in failing health 
for almost a year. 


Leschen, who was 63, became associ- 
ated with the A. Leschen and Sons Rope 
Company in 1897 and was named presi- 
dent in 1914, succeeding his father. The 
company was founded by Leschen’s 
grandfather, Adolph Leschen, in 1857, 


and is regarded as one of the largest ot 
its kind, with branches in New York, 
Chicago, Denver, and San Francisco. 
He was president of the National 
Wire Rope and Strand Manufacturers 
Association from 1933 to 1941. He was 
closely identified with the American 
Petroleum Institute, and at the time of 
his death was chairman of the sub-com- 
mittee of the Wire Rope Division. 
Leschen was a director of the Missis- 
sippi Valley Trust Company, a member 
of the Scottish Rite Masonic lodge, the 
Algonquin Golf Club, and Missouri 
Athletic Club. He was especially inter- 
ested in the Shriners Hospital for crip- 
pled children and was for many years 





@ COLMONOY alloys offer 
extreme resistance to galling, 
corrosion, “wire drawing,” and 
abrasive grit. This unretouched 
photograph shows a 1 in. cast- 
ing of COLMONOY, furnace 
welded to the wedge. COLMO- 
NOY greatly increases the life of 
wedge valves, in spite of high 
temperatures, extreme pressures, 





GR WEDGE GATE 





WRITE TODAY 


Learn about COLMONOY and what it is 
doing to conserve vital metals. 


WALL-COLMONOY CORP. 


720 Fisher Building, Detroit, Michigan 
Branch O ffices 


NEW YORK CITY; BLASDELL, N. Y.; CHICAGO; TULSA; WHITTIER, CALIF. 


Other Branches in Canada 





VALVES 


Last Longer 


When Hard 
Faced With 


COLMONOY 


and severe operating conditions. 
The exceptionally high wear 
resistance of the hard surface of 
COLMONOY alloys will pro- 
tect all vital wearing parts of 
your equipment. Mild steel parts 
coated with COLMONOY alloys 
wear from 3 to 10 times as long 
as new parts made of high alloy 
steel. 








Hard Surfacing Alloys and Overlay Metals 
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an active member of the Board of that 
institution, 

The deceased is survived by his 
widow, Mrs. Edna Leschen; a son, 
Harry J. Leschen, Jr.; a daughter, Mrs. 
Edward Phelps; two brothers, Arthur, 





HARRY J. LESCHEN 


connected with the rope company, and 
William Leschen, president of the 
American Litho-Fold Company, and 
two sisters, Mrs. George Leavy and Mrs. 
Florence Leschen, all of St. Louis. 





New President of Marmon- 
Herrington Well Known 
In Industry 


One of the well-known and colorful 
figures in the American automotive in- 
dustry, Bert Dingley, of automobile 
racing fame in the days of the old barn- 
storming road races, and later associated 





BERT DINGLEY 
with such pioneer manufacturers as 
Marmon and Stutz, is now president of 
a company that is building millions of 
dollars worth of war equipment for the 
United Nations, Marmon- Herrington 
Company, Indianapolis, Indiana. 

“But this is not Bert Dingley’s first 
association with war production,” says 
A. W. Herrington, chairman of the 
board of directors of Marmon-Herring- 
ton. “During the World War he was 
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chief inspector of Liberty Motors, sta- 
tioned with the Nordyke and Marmon 
Company at Indianapolis. Then, and in 
other jobs since, he established a record 
for ‘hard nosed’ efficiency which is be- 
lied only by the large following of loyal 
workmen and executives he has taken 
with him in his steady advancement in 
the industry. It is known in the indus- 
try that he is a demanding task-master, 
and ‘tough’ with anyone who tries to 
put anything over on him—but every- 
body knows, too, that Bert Dingley 
will fight at the drop of a hat for the 
employee who is conscientious in his 
work. This mutual trust is one of the 
reasons why Marmon-Herrington has 
advanced from obscurity, just a few 
years ago, to a position of highest rank 
in America’s war production program.” 


E. O. Bennett Addresses 
Engineering Club 


E. O. Bennett, chief petroleum en- 
gineer of the Continental Oil Company, 
Ponca City, Oklahoma, was the guest 
speaker before the regular meeting of 
the Petroleum Engineering Club at 
Texas A. and M. College on August 20. 
His subject was “Pressure Maintenance 
and Multiple Well Completion.” 


R. A. Chaffee in Air Corps 


Rupert A. Chaffee, for four years en- 
gaged in engineering work for Clark 
Bros. Co., Inc., of Olean, New York, re- 
signed his position in July to enter mili- 
tary service and has been assigned to the 
Academic Department of the Army Air 





R. A. CHAFFEE 


Corps Technical Training Command, 
at Sheppard Field, Wichita Falls, Texas, 
with the rank of second lieutenant. 
Lieut. Chaffee graduated from Ohio 
State University in 1938, with the me- 
chanical engineering degree, and im- 
mediately entered the employ of Clark 
Bros. in the Experimental and Testing 


Department. Two years later he became 
an erection engineer for the company 
covering the Mid-Continent and Cali- 
fornia oil fields, serving in this capacity 
until his resignation in July. 


Wall Chart Offered 
By Elastic Stop Nut 


A wall chart, explaining the uses of 
its various types of self-locking nuts, 
is being distributed by Elastic Stop Nut 
Corporation, Union, New Jersey, to 
engineering departments, drafting 
rooms, maintenance shops, and schools. 

The center of the chart is devoted to 





< er 
x0' et ce 


PATTERSON-BALLAGH LIP protectors 


PATTERSON-BALLAGH CORPORATION 


Los Angeles © 


Houston ry 








an illustrated description of the basic 
principle by which a self-locking action 
is obtained in all Elastic Stop Nuts, re- 
gardless of type. This is followed by 
illustrations of some of the advantages 
to be obtained by the use of the nuts 
and, completing the presentation, there 
are cross-section drawings showing the 
method of application of the nine types 
most generally used, with corresponding 
photographs of these types. 

The chart measures 21 in. by 27 in. 
and is reinforced at top and bottom by 
metal strips, with an eyelet for hanging. 
Copies can be obtained by writing to 
the manufacturer. 





New York City 
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Johns-Manville Dedicates 
Service Flag 


A service flag for the 1792 Johns- 
Manville men now serving in the armed 
forces of the United Nations, was dedi- 
cated by Lewis H. Brown, president of 
Johns-Mansville Corporation, at a cere- 
mony held in New York Aug. 24 at- 
tended by 800 J-M home office em- 
ployees. Of the 1792 men in service, 
1623 are with the American forces and 
169 with the Canadian forces. 


In dedicating the flag Brown said, 
“The J-M Service Flag is a symbol of 


the great obligation that we here at 


All of us here at 
J-M whether we are connected with 


home face in this war. 


with our sales force, or 
financial department are working to the 
same end—that of helping to win this 
war and win it as quickly as possible. 
No matter what our particular jobs may 
be at Johns-Manville, we are all in this 
fight. We stand or fall together to meet 
the biggest challenge we have ever un- 
dertaken.”’ 


production, 


The ceremony was sponsored by the 
J-M Women’s Defense Workshop, an 
organization of Johns-Manville women 
formed as a voluntary service group to 
assist men who have left the company 
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YOURS FOR LOW- 


COST PRODUCTION 


oe pg 


Because Union-Formed (pre-formed) Wire 


Rope is free from internal stress, it is much 


slower to fatigue under the combined stress- 


es of constant bending. In service over small 


sheaves orwherever bending is severe, Union- 
Formed will far outlast ordinary rope and 


¥ 


effect a real money saving. Write or wire. gy 


UNION WIRE ROPE CORPORATION 


2106 Manchester Ave. 


Tulsa ¢ Houston e¢ Chicago e Salt Lake City 
New Orleans e¢ Monahans e Portland e Ashland, Ky. 





Kansas City, Mo. 


WRITE FOR 


ROPE DOPE 


This periodical 
bulletin of wire 
rope facts will 
be sent you 
without charge. 


TRSUITIMATE LOW COST WIRE ROPE” - 
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for the Army and Navy. Miss Augusta 
Cingolani, co-chairman of the Work- 
shop, presided at the ceremony. Other 
speakers at the ceremony included 
Lawrence Impey for 15 years Far East 
correspondent of the London Daily 
Mail, who came to this country recently 
after witnessing the fall of Singapore 
and the Japanese attacks on the Dutch 
East Indies; and Dimitri Goulandris, a 
Greek sailor twice torpedoed in the At- 
lantic. 

Chaplain Earl T. Jennings, U. S. A., 


pronounced the benediction. 


Cleveland Pledges Full 
Co-operation 

Speaking at a Cleveland Chamber of 
Commerce luncheon in honor of Ad- 
miral Ernest J. King, chief of the U. S. 
Navy, James F. Lincoln, head of the 
chamber and president of The Lincoln 





ae 





Admiral Ernest J. King and James F. Lincoln 


Electric Company, pledged Cleveland 
industries’ 100 percent coéperation in 
the nation’s war effort. 

The luncheon, held at the Hotel 
Carter in Cleveland, Ohio, August 31, 
was attended by about 1000 representa- 
tives of the city’s leading manufac- 
turers. 

Admiral King outlined the needs the 
Navy has for an all-out war effort in 
his address and stated that the first of 
these needs is men and the second is 
machines of war. 

After the Admiral’s address, the 
Chamber, through its president, James 
F. Lincoln, speaking for industry gen- 
erally, pledged itself to the production 
of the necessary tools of war, provided: 

First: Cleveland knows just what and 
in what volume the tools are needed, and 

Second: That the necessary materials 
be made available. 

Under these conditions, industry can 
and will fulfill its pledge, Lincoln 
stated, and said that these provisos were 
added because of previous experience by 
industry. 


THE PETROLEUM ENGINEER, September, 1942 




















De-Scaling Methods 
Described in Manual 


Due to war-time demands for con- 
serving oil and gasoline refining equip- 
ment, keeping it in good operating con- 
dition, shortening shut-down time, and 
stepping-up efhiciency of required main- 
tenance procedures in oil refineries, 
natural gasoline plants, and pumping 
stations today, the newly revised and 
enlarged fourth edition of a 24-page 
cleaning and de-scaling manual issued 
by Oakite Products, Inc., 48 Thames 
Street, New York, New York, is of 
timely interest to superintendents, en- 
gineers, or other maintenance executives 
having these responsibilities. 

The annual concisely reviews mod- 
ern, economical methods for effectively, 
safely removing carbonized oil, sludge, 
lime-scale, and rust deposits from many 
different types of water-cooled or 
water-circulating equipment to main- 
tain normal heat transfer eficiency and 
thermal capacity. Among the units dis- 
cussed are Diesel, gas and gasoline en- 
gines, neat exchangers, coolers, con- 
densers, compressors, dephlegmators, re- 
boilers, chilling machines, inter- 
changers, and steam generators. 





Changes in Officials of 
Lone Star Cement Corp. 


Lone Star Cement Corporation an- 
nounces the election of John F. Neylan 
as vice-president in charge of sales to 
succeed H. C. Koch, retired, and the 
appointment of J. Bryan Oldham as 
general sales manager. 

Neylan has been associated with Lone 
Star Cement Corporation for 23 years 
and until his election as vice-president 
occupied the position of general sales 
manager. Oldham, who has been con- 
nected with the corporation for many 
years, was, until his promotion and 
transfer to New York, sales manager in 
charge of the corporation’s Texas Divi- 
sion with headquarters at Dallas, Texas. 





Van Bennett in Alaska 


The following letter has been received 
by K. C. Sclater, editor of The Petro- 
leum Engineer, from Van D. Bennett, 
who until commissioned recently was a 
representative of the Bethlehem Supply 
Company, making his headquarters at 
Houston, Texas. Van would like to hear 
from some of his old friends. His ad- 
dress is: Lt. Van D. Bennett, 33 1st En- 
gineers G.S., 7th Ferrying Command 
Air Corps, Army Postoffice 702, Seattle, 
Washington. 

Hello Ken: 

Well, here | am up where the Eskimos 
frolic and in the land of Robert Service 
where they ““Cremated Sam McGee” and 
where Dan McGrew had nefarious and 





questionable relations with a Lady that 
was known as Lou. 

Some of the most beautiful country I 
have ever seen. Plenty of snow and tall 
mountains. They tell me there are “bar” 
in the mountains and plenty of moose, 
elk, and mountain sheep. Some nice 
lakes also where they have 40-lb. trout. 

I like my work fine and it is right 
down my alley. I can’t discuss any de- 
tails with you except to say I like the 
army and feel like a million dollars. 
Would like to have you send The Petro- 
leum Engineer to me up here. Tell me 
how much Canadian money and Ill send 


it to you. Send all letters air mail or it 
will take a couple of weeks. 


Best regards, VAN. 





Dallas Petroleum Engineers 
Resume Meetings 


Back on its schedule of weekly lunch- 
eons after a summer recess, members of 
the Petroleum Engineers Club of Dal- 
las, Texas, met September 18 in the 
Athletic Club to hear an address by Vic- 
tor H. Schoffelmayer, agricultural edi- 
tor of The Dallas News, who spoke on 
the subject of synthetic rubber. 


ON WAR EMERGENCY PIPELINE CONSTRUCTION — 
WHERE SPEED and UNFAILING PERFORMANCE 


ARE DEMANDED 


ARE INDICATED— 


‘CLEVELANDS’ 





s oil consumption increases, transporting it becomes 
a problem. More pipelines, of necessity, will be built... 
Here, even more than on ordinary pipeline construction 
there is a demand for equipment with Speed! Endurance! 
and Low Cost Operation...That’s exactly where 
“CLEVELANDS” fit into the picture, for the ditching 
jobs... All round performers that are geared to the job, 
“CLEVELANDS” are delivering maximum performance 


on a multitude of war and civilian emergency projects. 


(¢, Aen A en ee 2 Or a 


\ 
NY 20100 ST. CLAIR“ AVE 


“CLEVELANDS”™ 
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East Texas Salt Water 
Company Increase Capi- 
talization to $2,000,000 


Return of salt water to the Wood- 
bine sand has been acknowledged the 
most practical and acceptable way of 
disposing of salt water in the East Texas 
field. This method of disposing of the 
salt water is not only satisfactory, but 
is also of much greater importance as a 
means whereby the pressure in the res- 
ervoir can be maintained in order to 
substantially prolong the natural flow- 
ing life of the field and materially in- 
crease the ultimate recovery of oil. It 


has been estimated that between 200 
and 800 million bbl. of oil can be added 
to the ultimate recovery from the East 
Texas field by maintaining bottom-hole 
pressure. 

The East Texas Salt Water Disposal 
Company is now being perfected, its 
program contemplating the return of 
all salt water to the Woodbine sand. The 
company plans to take over many of 
the present disposal systems and to pro- 
vide additional facilities at an early date. 

An organization meeting after the re- 
cently increased capitalization of $2,- 
(000,000 was held in Dallas, Texas, Au- 
gust 25, at which time the officers and 
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Use LESS STEEL 


with Martin Plungers 


They require less than other ring plungers. ... They run longer. 
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Field Representatives: 
Tom Hulett 
El Dorado, Ark. 
C. J. Baeten 
Wichita, Kans. 
Lynn C. Holloway J]. Walter Wade 
Houston, Texas Olney, II. 
E. C. Dilgarde, Casper, Wyoming 


Hugh Robinson 
Blackwell, Okla. 
F. M. Wilson 








SOLD ONLY THROUGH SUPPLY STORES 
Write for Illustrated Catalog or See Composite Catalog 


Wichita Falls, Texas 





... They last longer... and they permit much longer use of your 
pump tubes and working barrels. 


Less of other materials and labor is 
used because of longer ring life 


with Martin 
Plungers. 
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JOHN N., MARTIN 


1] W. Brady&St. Tulsa, Okla. 
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directors of the smaller $25,000 cor- 
poration resigned. Stockholders elected 
the following directors: David Frame, 
Humble Oil and Refining Company; 





BRYAN W. PAYNE 
FE. H. Blum, The Atlantic Refining 
Company; J. H. Moyar, Stanolind Oil 
and Gas Company; M. Albertson, Shell 
Oil Company, Inc.; J. W. Jordan, Sin- 
clair Prairie Oil Company; Geo. L. Nye, 
Tide Water Associated Oil Company; 
Don R. Gladney, Magnolia Petroleum 
Company; John G. Pew, Sun Oil Com- 





W. S. MORRIS 


pany; J. J. Frommer, The Ohio Oil 
Company; C. W. Hughes, Arkansas 
Fuel Oil Company; L. G. Hughes, The 
Texas Company; Ralph B. Shank, Hunt 
Oil Company; F. A. Lawrence, Cities 
Service Oil Company; C. V. Millikan, 
Amerada Petroleum Corporation; C. L. 


McMahan, C. L. McMahan; Charles P. 


McGaha, Fain McGaha Oil Corporation; 


Bryan W. Payne, lowa-Payne Oil Com- 
pany; C. R. Starnes, C. R. Starnes, et 
al.; Malcolm E. Wilson, Genéral Amer- 
ican Oil Company; Joe Zeppa, Delta 
Drilling Company, and W. C. Stroube, 
Stroube and Stroube. 

The Board of Directors elected Bryan 
W. Payne, president; J. H. Moyar, sec- 
retary-treasurer, and W. S. (Buck) 
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Morris, vice-president and general man- 
ager. The Board also employed Roy R. 
Merrill for office manager. An Execu- 
tive Committee was elected consisting 





J. H. MOYAR 


of the following: David Frame, John G. 
Pew, J. H. Moyar, J. Zeppa, E. H. Blum, 
and Bryan W. Payne. 

Offices of the corporation have been 
established in the Citizens Bank Build- 
ing in Tyler, Texas, and the field office 
at Kilgore, Texas. A. S. Rhea, formerly 
division engineer for the Sun Oil Com- 
pany in East Texas, has been employed 
as superintendent. Roy Copeland, for- 
merly employed by W. L. Pickens in II- 
linois and the Gulf Oil Corporation in 
East Texas, has been employed as assist- 
ant superintendent. The personnel will 
be completed as soon as possible. 

The Executive Committee has fixed 





A. S. RHEA 

the charge for the return of water to the 
sand at 1.8 cents per bbl. and has an- 
nounced that this rate will prevail until 
such time as actual cost figures on which 
to base a revised rate can be obtained. 

The Texas Railroad Commission has 
granted an additional allowable of 1 bbl. 
of oil for each 50 bbl. of water returned 
to the sand to encourage the operators 
to dispose of their water through injec- 
tion wells. 

Arrangements have been made with 


the Gulf Oil Corporation to use the ex- 
cess capacity in their disposal systems. 
Currently this will amount to approxi- 
mately 16,500 bbl. per day. Plans are 
now under way to construct a gather- 
ing system and install necessary facil- 
ities to take advantage of this capacity. 
Negotiations are also practically com- 
plete for the taking over of 5 injection 
wells in the field operated by an indi- 
vidual company. As rapidly as possible, 
other systems will be taken over by the 
East Texas Salt Water Disposal Com- 
pany. By the end of the year, if mate- 
rials can be made available, it is ex- 
pected that the company will be inject- 
ing approximately 60,000 bbl. of water 
daily. 


The War Production Board has 
granted an A-1-A priority rating to the 
project, which will enable the company 
to obtain the necessary materials for the 
construction of its facilities. There has 
been some delay, however, in the matter 
of obtaining materials. It is believed 
that second-hand materials can be ob- 
tained in most cases to carry on the 
program. 

In addition to taking over present in- 
jection systems in the field, the com- 
pany proposes to drill 6 new injection 
wells, and install treating plants and 
gathering systems. This is the first part 
of a larger program that will ultimately 
require a minimum of 24 new injection 
systems. 

















Good lps 


on how to make brake 
lining last longer... 


I. TRUE UP SCORED RIMS 


before applying brake lining. 
© 2. BE SURE WATER IS ON WATER-COOLED RIMS 


before starting to run in drill pipe. 


3. HAVE BRAKES EQUALIZED AT ALL TIMES 
4. WHEN RELINING BANDS 


be sure that brake bands are not out of round or kinked. 


5. STONE OR SMOOTH UP 


badly checked rims before applying lining. 


© 6. REVERSE BANDS, 


if live and anchored ends are interchangeable, when an- 

choredendis half worn. This increases life morethan 40%. 
7. USE LINING IN SEGMENTAL FORM 

Such action simplifies application, allows for release of 

worn particles and permits greater heat dissipation. 


8. DO NOT USE OIL, CLAY 


or other foreign materials to control friction. This causes 
O gummed brake surfaces, early replacement of lining. 


e And be sure you start rigs 
off right... by using J-M 420 
Rotary Lining. Tough, du- 
rable, easy to wear in, J-M 
420assures even feed-off, easy 


load control, high braking 
efficiency. For details, write 
for brochure FM-10A. Johns- 
Manville, 22 East 40th Street, 
New York, N. Y. 


UM! Johns-Manville 420 ROTARY LINING 
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FLEXIBL 


LINES 


T’S our patriotic duty to make every piece 

of equipment and material go as far as 
possible. But...production can be ham- 
pered seriously by trying to stretch the life 
of your flexible lines beyond normal limits. 
Don’t take chances! You can get equipment 
which will outlast the emergency! 


PLAY SAFE with CHIKSAN 
Ball-Bearing Swing Joints 


CHIKSAN Swing Joints give full 360° rotation 
in 1, 2 and 3 planes, turning on double rows 
of steel balls. Nothing to tighten or adjust. 
Constant maintenance attention is not re- 
quired because there are no packing glands 
or stuffing boxes to keep tight. 





Style 60 Chiksan High 
Temperature Swing Joint 
for temperatures to 700 
F. and 500 Ibs. pressure. 
One of over 500 differ 
ent Types, Styles and 
Sizes. 


OVER 500 DIFFERENT 
TYPES, STYLES AND SIZES 


Whether your flexible lines are 3" 
ameter or 12” 
Ball-Bearing Swing Joint, or any desired com- 


in di 


or larger, there is a CHIKSAN 


bination of them, to give you all the flexi- | 


bility you require. Supplied with threaded 
or flanged ends or bored for welding. Pack- 


off is so effective that CHIKSAN Swing Joints | 


can be used either for suction or pressure 
lines. Special Packing Sets for handling 


liquids, gases or vapors injurious to rubber } 


or certain synthetic compounds, or for under- 
water installations. 


Write for Latest Chiksan Catalog| 


REPRESENTATIVES IN PRINCIPAL CITIES 
NISTRIBUTED NATIONALLY BY CRANE CO. 


Chet VOOL COWPARY 


BALL BEARING SWING JOINTS 
for ALL PURPOSES 





BREA, CALIFORNIA 


ALL-STEEL ROTARY HOSE 
CIRCULATING HEADS - MUD GUNS 
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Kerotest Receives 


Maritime 








E. G. Mueller (left), president of Kerotest Manufacturing Company, accepting from C. E. Walsh, jr 


(center) the U. S. Maritime Commission's 


The first Pittsburgh district produc- 
tion award by the U. S. Maritime Com- 
mission was presented to the Kerotest 
Manufacturing Company, Pittsburgh, 
August 29. Ceremonies were held in the 
company’s newly completed building, 
and were broadcast over radio station 
KDKA. 

Presentation of the award was by 
C. E. Walsh, jr., chief of the commis- 
sion’s Procurement Division. The Mari- 
time “M” Pennant and Victory Fleet 
Flag were accepted on behalf of Kero- 
test employees by E. G. Mueller, Kero- 


‘M" Pennant and Victory Fleet Flag 


John Walters, chairman 
of the Employees Maritime Day Com- 
mittee, accepted the Labor Merit Pins, 
given to all employees. 


test president. 


After the presentation and accept- 
ance speeches, Walter G. Swaney, gen- 
eral manager of the company, pledged 
that both labor and management would 
regard the awards as a spur to greater 
production achievements. Acting as 
master of ceremonies was Ford Bond, 
ace NBC announcer from New York 
City. 





Byron Jackson Awarded Two "E" Flags 





Byron Jackson Company, Los An- 
geles, California, was the recipient re- 
cently of two Army-Navy production 
award “E” flags, one for its Vernon 
Plant ad one for the Slauson Plant, 
both of which are making war materials 
for the Army and Navy. 


Presentation of the “E” flags was 
made by Lieutenant Colonel Arthur R. 
Baird, U. S. Army, Assistant District 
Chief, Ordnance Department, Los An- 
geles Ordnance Region. The acceptance 
speech was by E. S. Dulin, president of 
Byron Jackson Company. Otto A. 
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Look for the RMSTIK: Arm and Hammer 


PIPE WONG | 
















Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 
tinguishes an ““ARMSTRONG 
BROS.” PIPE TOOL. 


Chain Tongs with 


handles forged from high 
carbon steel, Drop Fo reed jaws with milled teeth, 
hardened, ter npe red and tested for wearing qualities, 
large Harde ened Steel Bolts, Alloy Steel Shackles, 
proof-tested Chains, and the ARMSTRONG De- 
sign that gives far more bearing of jaws on bar. 


All-Steel Pipe Wrench. This patented all-steel 
pipe wrench has 10 improved features includ- 
ing ne green of cumbersome housing. 
torged-in lugs reinfe 


Weary 


rced by reversed nut to take 
up side strain. ‘esians able tool steel jaws. Per- 
fect balance in all sizes. Try one and vou will 






be satisfied with no other. 


Armstrong Bros. Tool Co. 
“The Tool Holder People’ 

331 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 


199 Lafayette Street New York 








It may take considerable time for light 
concentrations of gas, vapors, mists or 
dusts to do its damage, but it’s just as 
serious in its results as chemical war- 
fare. Provide your workers with re- 
spiratory protection. If in doubt about 
your conditions, consult your safety 
supply house. 


16-3 





Please send me the new folder ‘Let’s Equip 
Industrial Workers To Meet The Daily Gas 
Attacks.”’ It contains suggestions for low- 
cost protection for all occupations. 


E. D. BULLARD COMPANY 
275 Eighth St., San Francisco 
NAME 

COMPANY 
ADDRESS 
CITY 


Everything 


BULLARD 


in Safety 











STATE__PE_ 











NATIONWIDE SALES AND STOCKS 














Scholz accepted the award for the 
Vernon Plant and Richard Billger for 
the Slauson Plant. Production Award 
“E” pins for workers were presented by 
Lieutenant Commander Corydon M. 
Wasseli. These were accepted on behalf 
of the workers by Scholz and Billger. 

During the course of the celebration 
an address was made by Rear Admiral 
Joseph R. Defrees, U. S. N. (retired). 
Carleton B. Tibbetts, president of the 
Los Angeles Chamber of Commerce, 
was master of ceremonies and intro- 
duced the honored guests. 





Prominent Speakers for 
Oil Compact Meeting 

Speakers, known nationally and in- 
ternationally for their accomplishments 
in natural gas use and conservation, will 
feature the program of the Interstate 
Oil Compact Commission in the Palmer 
House at Chicago, Illinois, October 1, 
2, and 3, Secretary Chas. L. Orr has an- 
nounced. 





Reprints of Paper Available 

Free reprints of a paper titled “Water 
Influx into a Reservoir and Its Applica- 
tion to the Equation of Volumetric Bal- 
ance” by William Hurst, are available. 
This paper was presented before the 
New York meeting of the A.I.M.E. in 
February, 1942. 

The content matter presents the first 
quantitative method for determining 
water drive of an oil reservoir by the 
use of bottom-hole pressures. The valid- 
ity of the method is sustained by its 
agreement with the actual known rates 
of water encroachment in oil forma- 
tions. 

In extending this courtesy to the pro- 
fession, Core Laboratories, Inc., makes 
available useful data for engineering 
studies of oil reservoirs. In these times 
of emergency its application to conser- 
vation programs cannot be overempha- 
sized. In this publication the matured 
experience of the author is again evident, 
as it adds to his other engineering con- 
tributions, his part in the development 
of the water drive in the East Texas 
field being the best known. 

For copies of this paper requests 
should be made direct to Core Labora- 
tories, Inc., Santa Fe Building, Dallas, 
Texas. 





Armstrong Bros. Receive 
Army-Navy "E" Flag 
Armstrong Bros. Tool Company is 
the recipient of the Army-Navy “E” 
flag for outstanding accomplishment in 
the production of war materials. The 
presentation was made September 15 at 
the company’s plant in Chicago, Illinois, 
and, at the same time, company em- 
ployees were awarded individual pins. 
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Now és the time to VEST THIS SELF-LOCKING NUT ON YOUR EQUIPMENT 


of your test application, and the nuts will be sent with- 


out cost or obligation. 
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>» Write for folder explaining the Elastic Stop self-locking principle. 


ELASTIC STOP NUT CORPORATION 





However it is not necessary to wait until after 


the war to investigate the advantages of this modern 
fastening. Samples are available now, for field or lab- 
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oratory testing on any equipment, with a view to future 
use. Just specify your requirements, stating the nature 
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HIGH 


BOTTOM HOLE 
TEMPERATURES 







THICK 
MUD CAKE 


WALL CLEANING 
GUIDES 


WHILE CEMENTING YOUR CASING AND 
, . « 


THIS MUD CAKE 


THE CASING 


SIAN LL Se 
TATE TNS 
wee 


we 
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EXPENSIVE |. 
RE-CEMENTING:. 














POY 





\ 
SEND FOR: ‘ 
BULLETIN 102 > 


KENNETH 
WRIGHT 


Makers of 


B and W Wall Cleaning Guides 


Gulf Coast & Foreign Distributors -of 
NELSON Pre-Packed Gravel LINERS 
WILLIS ROTARY CHOKES 
WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH. CALIFORNIA 
TELEPHONE: LONG BEACH 4-8366 
GULF COAST 
1105 COMMERCE BUILDING 
HOUSTON, TEXAS 
TELEPHONE: PRESTON 9783 
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Celebrates Plant Expan- 
sion and Reception of 
Minute-Man Flag 


Celebrating its second major plant 
expansion since January 1, together 
with 100 percent subscription in War 
Bonds, The Cooper-Bessemer Corpora- 
tion staged a housewarming party for 
its employees and guests at its head- 
quarters plant in Mount Vernon, Ohio, 
August 29. 

In recognition of the company’s ef- 
forts in the bond subscription, Gover- 
nor John W. Bricker of Ohio presented 
Gordon Lefebvre, Cooper-Bessemer gen- 
eral manager, with the coveted Minute- 
Man Flag of the United States Treas- 
ury. President B. B. Williams, in intro- 
ducing Governor Bricker announced 
that employees have now pledged 11 
percent of their total monthly payroll 
deduction plan. Thus, Cooper-Bessemer 
becomes one of the few Ohio industrial 
concerns of its size to win the Treasury 
Department’s flag. 

The party was staged in the new 
$300,000 addition to the corporation’s 
foundry at Mount Vernon, which had 
just been completed by the Defense 
Plant Corporation to make room for 
Cooper-Bessemer’s expanding produc- 
tion of castings for large compressors 
and engines used in the nation’s war 
effort. 

Early this year, the 109-year-old 
corporation completed a large addition 
to its Pennsylvania Diesel engine plant. 


The new foundry addition, which 








Governor Bricker presents Minute-Man Flag 
to Gordon Lefebvre 


"errr rrr rrr rrr rrr rrr rrr rrr 


will house the core making department 
of the plant at Mount Vernon, has a 
floor space 120 ft. wide and 140 ft. 
long. It contains seven core ovens, four 
of these built large enough to dry cores 
for huge castings, some of which go 
into compressors weighing as much as 
110,000 lb. 

One of the features of the new core 
shop is the method of handling the large 
volume of sand used in core making. A 
spur track has been constructed along- 
side the building with hoppers arranged 
underneath so that sand may be dumped 
from freight cars and hoisted when 
needed from the hoppers into the sand 
muller. 
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Housewarming party of Cooper-Bessemer Corporation 
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Ohio Injector Company Awarded Army-Navy "E" 


Awarded the Army-Navy “E” for 
high achievement in the production of 
war equipment, The Ohio Injector 
Company was formally presented with 
the “E” Pennant at colorful ceremonies 


in the new O.LC. steel valve plant at 
Wadsworth, Ohio, on August 26. All 
O.1.C. employees, members of their 
families and thousands of fellow towns- 
men witnessed the impressive cere- 





























Captain R. P. Schlabach, USN (left), and P. M. Arnall, executive vice-president of The Ohio Injector 
Company, displaying the Army-Navy ‘E’ Pennant 


ABSOLUTE GUARANTEE 


You pay nothing unless SAND-BANUM 
removes old and prevents new boiler 








scale and corrosion from forming. 


Try it for 30, 
60 or 90 days. 
If at the end 
of that period 
you are not 
entirely satis- 
fied with it, or 
if you find it 
does not do 





everything we 





Entirely 
Different Boiler 
and Engine Treatment.** 


say it will, you 
pay us nothing, 
and you owe us nothing. The 16-oz. can 
protects one 250 H.P. boiler for one 
month. Apply only ounces once a week. 

Sand-Banum avoids plant shut-downs, 
conserves life of boilers and tubes, and 
insures higher boiler capacity. Guaran- 
teed harmless to the boiler, and to the 
men who come in direct contact with it. 


Send in your trial order today. 


Protected by above guarantee. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 











Voile 


eliminates abrasive wear 


AT THE SOURCE! 
<a 


Ww dirt and grit get in your engines, abra- 
sive wear takes its toll in vital engine parts 
~ parts that today are not only expensive but 


difficult to replace. 


But you can retard engine wear, lengthen time between 
overhauls and make substantial savings on replacement 
parts by making sure your engines are protected with 


Vortox Air Cleaners. 


Vortox Air Cleaners are highly efficient for any type of oil 


field service . . . any type or size of engine. You'll find them 


monies at which Governor John W. 
Bricker of Ohio and Captain R. P. 
Schlabach, N. S. Navy, were the prin- 
cipal speakers. The program was broad- 
cast over the Mutual Broadcasting Sys- 
tem with John B. Kennedy as master of 
ceremonies. 

Presented by Captain Schlabach, the 
Army-Navy “E” Pennant was received 
and acknowledged by P. M. Arnall, 
executive vice-president of The Ohio 
Injector Company. The Army-Navy 
“E” pins were presented to O.1.C. em- 
ployees by Lieutenant A. R. Staudt, 
USNR, and were acknowledged on be- 
half of the employees by Charles Taylor. 

Captain Schlabach, Lieutenant 
Colonel T. H. Eichoff, and Lieutenants 
Staudt and John B. Garfield shook 
hands with all O.1.C. employees as they 
filed past them to receive their sterling 
silver ““E” pins. 

The Army-Navy “E” was awarded 
to The Ohio Injector Company July 22 
in an announcement made by the Hon- 
orable James Forrestal, Under Secretary 
of the Navy. 

After the ceremonies O.1.C. officials 
tendered Governor Bricker, Captain 
Schlabach, and other visiting Army and 
Navy officers and dignitaries a compli- 
mentary luncheon at the Portage Coun- 
try Club in Akron. 








standard equipment on most popular engine makes, and 
they're used throughout the oil territory on all types of 


field and plant installations 


Vortox Cleaners are available in sizes for en- 
gines developing from '2 to 3500 horsepower 

using gas, gasoline or Diesel fuel. Your engines 
will have to last for the duration. Let Vortox help 


keep them on the job! 


VORTOX MANUFACTURING CO. 


CLAREMONT *® CALIFORNIA 


OIL TYPE SELF-WASHING 


AIR CLEANER 
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No Wonder They Prefer 
JUSTRITE ee Bull ELECTRIC 


LANTERNS 


yres. 
aioe bi 
fol} 


easy replacement of any part. 





Approved for Safety 





Just ask the boys that use ‘em. 
They‘! tell you that a Justrite 
Twin-Bulb Electric Lantern has 
what it takes. It’s built like a loco- 
mctive fer years of service, and 
its powerful 634 candlepower for- 
word beam gives you all the light 
you need right where you want il. 
Gives light to the sides also, from 
the same bulb at the same time. 
And the twin-bulb feature guards 
agcinst lamp failure. If one bulb 
burrs out, just flip the switch and 
the second bulb lights instantly. 
New models are designed for 


Approved by Underwriters’ Laboratories, Inc., for safe use in 
Class 1, Group D locations. Approved by U. S. Bureau of Mines 


for safety in Methane Gas and air mixtures. 


Write today for catalog and prices 


JUSTRITE MANUFACTURING COMPANY 
2049 Southport Avenue 


JUSTRITE 2-2 


SAFETY CANS - FILLING CANS - 
APPROVED SAFETY ELECTRIC LANTERNS 
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Chicago, Illinois 


SF 


OILY WASTE CANS 
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TRADE LITERATURE: 


What to Write For 
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ALLIs-CHALMERS MANUFACTURING COMPANY, 
Milwaukee, has just published a new 
‘Plain Facts on Wartime Care of Rubber V-Belts.” 


pleaser Civilian Defense In- 
dex, complete with blackout instructions, how to fight bombs, 
precautions to take against gas attacks, and complete first aid 
D. Bullard Com- 


pany, safety equipment manufacturers. Included are other ap- 


Texrope 


Division, Wisconsin, 


handbook, ‘ 


A VEST-POCKET SIZE, 


instructions is offered free of charge by E. 


proved practices to be followed during wartime emergencies. 
The index may be obtained free of charge from any E. D. Bul- 
lard Company office or by writing to 275 Fighth Street, San 
Francisco, California. 


— <> - 


AN INFORMATIVE, well-illustrated bulletin describing the 
new practice of welding on positioners is described in Bulletin 
WP 22 just off the press and being distributed without charge 
te those requesting it. The bulletin shows 16 pages of typical 
welding jobs with descriptions of position welding methods. 
Address the Cullen-Friestedt Company, Chicago, Illinois. 


THe AXELSON MANUFACTURING Company, Los Angeles, 

California, will send on request their Pump Service Manual an- 
swering typical quest‘ons on Axelson Pump care and main- 
tenance. 

A BOOKLET giving the features of Rex Speed Prime Pumps, 
information on the complete line and other such information 
will be sent without obligation by Chain Belt Company, 1719 
West Bruce Street, Milwaukee, Wisconsin. 

PITTSBURGH EQuiraBLe MeteER Company, National Meter 
Division, Brooklyn, New York, announces descriptive litera- 
ture on the Empire thermostatic drum filler, said by the manu- 
facturer to be an assured source of savings for refineries, dis- 
tributing and compounding plants packaging lubricating, 
cylinder or engine oil, gasoline, kerosine or other petroleum 
products. <> 

FREE CATALOG No. 12, released on request by the Lufkin 
Company, Saginaw, Michigan, manufacturers of tapes, rules, 
tools, contains a description of the Lufkin 
chrome-clad line. The tape has jet black markings against a 
satin chrome surface reported not to rust, crack, chip, or peel. 

<_ — 

CATALOG AND PRICES on the Justrite twin-bulb electric 
lantern, approved by Underwriters’ Laboratories, Inc., for safe 
use in Class 1, Group D locations, and the U. S. Bureau of 
Mines for safety in methane gas and air mixtures, may be had 
tree of charge by writing Justrite Manufacturing Company, 
2049 Southport Avenue, Chicago, Illinois. 

on <> — 


and precision 


THe WaukesHaA Motor Company, Waukesha, Wisconsin, 
is releasing its Bulletin 1079 in which are listed with ratings, 
Waukesha engine for every oil-field 
gas or gasoline; 310 hp. to 30 hp., 


sp seed torques, ctc., the W 
need—410 hp. to 10 hp., 
Diesel fuels. 
<> — 
J. H. WiciiaMs aNb Company, Buffalo, New York, manu- 
facturers of drop-forgings and drop-forged tools, offer without 


charge their booklet “How to Select and Use Wrenches.” 


“PROPER LUBRICATION is the sure way to prolong the life 
and improve the service of your drawworks.” The Wheland 
Company, rotary drilling equipment, Chattanooga, Tennes- 
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sec, urges readers to join the operators and crews now using the 

free Wheland Lubrication Chart to their advantage, which 

under the present emergency is more valuable than ever before. 
- 

FOR INFORMATION on Wagner motors for the oil and chem- 
ical industries write the Wagner Electric Corporation, 6400 
Plymouth Avenue, St. Louis, Missouri, and ask for Bulletin 
MU-182. The bulletin can be obtained without charge or 
obligation. 

— 

Wrirr ror Quick-CHeck Carps for your plants, specif y- 
ing all types of Foxboro instruments used, and they will be 
sent without charge. Address The Foxboro Company, 130 
Neponset Avenue, Foxboro, Massachusetts. The system of 
cards provides a means of putt’ng instruments on an easy, 
accurate routine. 


<> 


The Hyarr Gear TrHrust Carcutator is available, with- 
out obligation, to all designers and engineers who make re- 
quest on their own company letterhead. Address Engineering 
Department, Hyatt Bearings Division, General Motors Cor- 
poration, Harrison, New Jersey. 

A rREE Copy of special Dura Seal Bulletin No. 41 will be 
sent on request by the Durametallic Corporation, Kalamazoo, 
Michigan. Butadiene, styrene, propane, butane, aviation gaso- 
line, naphtha, and other important petroleum products are 
effectively sealed by Dura Seal, the manufacturer states. 





Oil Center Tool Sponsors Patriotic Rally 

In cobperation with the Office of the Director of National 
Service, instrumentality of the United States Maritime Com- 
mission, Oil Center Tool Company, Houston, Texas, recently 
sponsored an employee rally and barbecue. 

Principal speakers on the program were J. C. MacPhee, a 
Canadian soldier who was wounded and evacuated at Dunkirk, 
and Demitri Goulandris, a Greek Merchant Marine sailor who 
has been on five torpedoed ships. These men talked of the hor- 
rers of war and stressed the importance of all-out effort on the 
part of war production workers. 

At the conclusion of the rally Oil Center Tool Company 
awarded “Ships For Victory” buttons to all employees. These 
awards were made with the approval of the U. S. Maritime 
Commission. 
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Left to right: H. D. Start, vice-president and plant manager of Oil Center 

Tool Company; B. V. Fisher, secretary-treasurer of Oil Center Tool Com- 

pany; J. C. MacPhee; Demitri Goulandris; Harry LeCourt of the American 

Bureau of Shipping; Lt. L. J. Alleman, Jr., U.S.N.; Ensign Chester Gull 

U.S.N.; A. J. Penick, president of Oil Center Tool Company, and Chas 
Watson of the American Bureau of Shipping 
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Manufacturer of 


Oil & Gas Separators 
API Bolted Tanks, Galvanized 
and Painted Steel 
Oil & Gas Heaters 
Welded Production Tanks 
Emulsion Treaterators 
USS Panelbilt Steel Buildings 








Fabricators 


Steel Plate 


Structural 
Shapes 


NOWERY J. SMITH SUPPLY co. 


HOUSTON, TEXAS 

















Certainly 
You'll | 
Cttosos — = “'< 


~ - 


witha.... JENSEN JACK 


In a JENSEN UNIT you get everything commensurate with 
a reasonable initial investment, because for 23 years our 
policies have been dictated by the requirements of the - 
industry. What producers want they get, to the limit of our 
experience and ability. As the oldest and largest exclusive 
manufacturer in the business we have made important con- 
tributions to the science and economy of well pumping. 
There are many successful ways to pump a well. There is 


ox see J E N ©. E Y 


tory as a JEN- 

SEN JACK. 
BROTHERS MFG. CO. 
Coffeyville, Kansas, U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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Wherever men and 
machines work, there 
is always plenty of AIR. 
Wherever Wisconsin 
heavy-duty air-cooled 
engines work, there 
are no “water stops”; 
no lay-ups or delays 
for servicing water- 
cooling parts or mechanism. 





cee 


Designed for efficient operation at extremely 
high temperatures (or frigidly cold temperatures), 
Wisconsin air-cooled engines are helping to 
maintain the highest productive capacity of 
which Men and Machines are capable. 
Let Wisconsin-powered equipment work for you, too. 
Wisconsin Engines are made in a full 


range of types and sizes, 1 and 4 cylinder, 
I] to 25 bp. Model VE-4 22 bp. illustrated. 


SALES CO. 


S10 ATLAS BLOG., TULSA, OKLA 

. M&M BLOG._ HOUSTON, TEXAS 
Corporation OIL FIELD DISTRIBUTOR FOR 
ula? Wh 44 Se dR Teod ETD MUM Me WM WISCONSIN ENGINES AND 

















“TOLEDO” SIMPACT 
FOR 1TO2 INCH PIPE 


Self contained. Threads 1” to 2” pipe with one set 
of high-speed steel dies. No bushings. Easy, accurate 
centering. Sizes are changed quickly and accuracy is 
always maintained. Long handle gives ample lever- 
age. 

Specify a “TOLEDO” SIMPACT. Order from 
your nearest supply house. 


THE TOLEDO PIPE THREADING 
MACHINE CO. 


TOLEDO, OHIO 
NEW YORK OFFICE, No. 2 -RECTOR ST. BLDG 


"TOLEDO 
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MEETINGS 


National Petroleum Association, Annual Meeting—September 17 and 
18, William Penn Hotel, Pittsburgh, Pennsylvania. 








American Gas Association—September 28, 29, and 30, San Franciso, 
California. 


California Natural Gasoline Association, Monthly Meeting—October 1, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 


Interstate Oil Compact Commission, Fall Quarterly Meeting—October 
1, 2, and 3, Palmer House, Chicago, Illinois. 


American Institute of Mining and Metallurgical Engineers, Regional 
Meeting—October 2, St. Louis, Missouri. 


American Gas Association, Annual Meeting—October 5 and 6, LaSalle 
Hotel, Chicago, Illinois. 


Texas Mid-Continent Oil and Gas Association—October 8, 9, and 10, 
Dallas, Texas. 


Western Petroleum Refiners Association, Regional Meeting—October 9, 
Allis Hotel, Wichita, Kansas. 


American Society of Mechanical Enginers, Fall Meeting—October 12, 
13, and 14, Rochester, New York. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 15 and 16, Los Angeles, California. 


Indiana Independent Petroleum Association—October 14 and 15, Hotel 
Severin, Indianapolis, Indiana. 


National Stripper Well Association, Annual Meeting—October 19, 
Wichita, Kansas. 


Independent Petroleum Association of America, 13th Annual Meeting—- 
October 19, 20, and 21, Wichita, Kansas. 


National Lubricating Grease Institute, Annual Meeting—October 25, 
26, 27, 28, and 29, New Orleans, Louisiana. 


National Safety Congress and Exposition—October 27, 28, and 29, 
Sherman Hotel, Palmer House and Morrison Hotel, Chicago, Illinois. 


American Institute of Mining and Metallurgical Engineers, Petroleum 
Division—October 29, 30, and 31, Austin, Texas. 


Western Petroleum Refiners Association, Regional Meeting—October 30, 
Washington-Youree Hotel, Shreveport, Louisiana. 


Illinois Mineral Industries Conference—October 30 and 31, Urbana, 
Illinois. 


American Association of Petroleum Geologists—November 5 and 6, 
Los Angeles, California. 


California Natural Gasoline Association—November 6, Los Angeles, 
California. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Palmer House, Chicago, Illinois. 


American Institute of Chemical Engineers, 35th Annual Meeting—Novem- 
ber 16, 17, and 18, Netherland Plaza, Cincinnati, Ohio. 


American Chemical Society, National Chemical Exposition and National 
Industrial Chemical Conference—November 24, 25, 26, 27, 28, and 29, 
Sherman Hotel, Chicago, Illinois. 


American Society of Mechanical Engineers, Annual Meeting—Novem- 
ber 30 and December 1, 2, 3, and 4, New York, New York. 


American Institute of Mining and Metallurgical Engineers, Annual Meet- 
ing—February 15, 16, 17, and 18, 1943, New York City. 


American Petroleum Institute, Division of Production, Eastern District— 
April 8 and 9, 1943, William Penn Hotel, Pittsburgh, Pennsylvania. 
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Thiokol Retreads Offer Possible 
Relief for Civilians 


Thiokol, a new elastic plastic, called poly-rubber, is made 
by Dow Chemical Company, Midland, Michigan. It is pro- 
duced with a formula that includes caustic soda, sulphur, chlo- 
rine, and ethylene. WBP officials have reported that this is the 
first real hope for private automobile owners. Secretary of 
Commerce Jones has announced that the Reconstruction Fi- 
nance Corporation will lend financial aid for the erection of 
a thiokol plant to make 40,000 tons of synthetic rubber per 
year for recapping of 20,000,000 civilian tires annually. 


The WBP has announced priority guarded materials have | 


been assigned for the erection of a small thiokol plant at Mid- 
land, Michigan, which will provide for 40,000 retreads each 
month. If this operation is successful it is said that the larger 


plant will be constructed through RFC financing. The large | 


plant will be ready by the early part of 1943. 

The material shortage is ethylene, according to the RFC’s 
Rubber Reserve Company, but cnough of the other vital mate- 
rials can be obtained. The caustic soda can be brought from 
Texas in sufficient amounts and the ethylene can be made from 
oil or from corn, wheat, or other agriculture surplus waste. 

According to officials, the synthetic is relatively cheap— 
costing about $7.00 for each recapped tire. The synthetic is 
easy to work with as it can be applied to any surface as easily 
as paint. Tires recapped with thiokol are expected to last 5000 
miles. It will not deteriorate when exposed to oil, sun, or air, 
it is said. The tires possess one limitation—they must not be 
driven over 40 miles per hour. 








Nathan Webb, service engineer for Dowell Incorporated at Wichita Falls, | 








| 
| 
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Texas, is shown with two of the thiokol retreaded tires that he will try out | 


in his territory in North Texas 


Strong, Uniform, Wear-Resistant 


ROPE SOCKETS 


Careful forging and precise heat-treating gives the 
Spang Prosser-Type (illustrated) Rope Socket the 
superior strength and quality now vital. Spang & Co., 
Butler, Pennsylvania. 
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AND POWER 


ROCKFORD CLUTCHES faxe-orrs 
Serve Oil Well 





@ Continuous backfiller illustrated pro- 
vides convenience that enables one man 
to cover 2 to 3 miles of pipe trench daily; 
reliability that keeps operations rolling 
steadily. Superior features include a 
Rockford Power Take-Off with O-C 
Clutch; promoting easy, efficient main 
drive control. 


-£)90 


Rockford Over-Center Clutch 


‘ ‘ , . ae and P Take-Off 
Used in all kinds of industrial applications, eile 


Rockford Clutch products serve the Petroleum Industry in tractors, power 
units, specialized equipment. Our Over-Center Clutches, Spring-Loaded 
Clutches, and Power Take-Offs, in many standard sizes, meet exacting require- 
ments — economically. It pays to specify Rockford Clutches whether you 
buy or build equipment. Information on request. 


Rockford Drilling Machine Division 


v 


Borg -Warner 
Corporation 


1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. ¥ 
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By 
SAVING 
Time... .Effort... Materials 
Wherever Possible 





FOR EXAMPLE: 


DE-SCALE GASOLINE AND OIL 
CONDENSERS THIS EASIER WAY 


If you want to save time and effort in de-scaling 
your gasoline and oil condensers...do this work 
without dismantling equipment ...try that special- 
ized, fast-working material... 


OAKITE COMPOUND No. 32 


It thoroughly yet SAFELY removes insulating 
lime-scale deposits, quickly restoring normal cool- 
ing efficiency. Method is easy, economical. Just 
circulate recommended solution through condensers 
as directed ... rinse and neutralize ...and the job is 
done! NEW 24-page manual gives complete data : 
on this superior, money-saving de-scaling material. 
Send for your FREE copy today! 


Manufactured only by 
OAKITE PRODUCTS, INC., 48 Thames St., New York 


Representatives in All Principal Cities of the U. S$. and Canada 











OAKITE 


CLEANING 


MATERIALS METHODS SERVICE FOR EVERY CLEANIN 


REQUIRE 


fit 
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Ld thik 
OIL GAGING STEEL TAPES 


» fectly fit your needs 
can easily be selected 
from the many differ- 
ent patterns that Lufkin 
offers you. Illustrated 
here is the No. C1280 
tape with the new 
Chrome Clad line. Its 
jet black markings are 
easy to read against 
the satin chrome sur- . 
face that won't rust, 
crack, chip or peel. 
The six ounce bob No. 
588 is solid brass. 
Write for free Cat- 
alog No. 12 and 
see the tapes at 
your supply store. 


Md ths 


SAGINAW, MICHIGAN ~ + 
TAPES - RULES . 


New York City 
PRECISION TOOLS 
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ing both drums, eliminate 
shock leads and speed up the 
job. 








FULLY SHIELDED for protec- 
tion of the crew against acci- 
dents. 


CTION CLUTCHES, driv- 








LIGHTWEIGHT CON- 
STRUCTION with alloy steels 
saves time and money on 
every job. 


o Friction clutch drives to the drum make it possible 

x Y to lift the cable tools any distance without stopping 

the spudder. In rotary operations, it is possible to 

lift the drill stem the kelly length without stopping the 
rotary table. 


The rig may be mounted on a subframe on which 
mast supports carry the mast. The rig can be 
quickly detached when necessary to work under 

a derrick. Two sizes of single leg masts and three sizes 

of double leg masts are available. 
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THIS TRADE Mane INSURES HIGHEST 
QUALITY AT LOWEST PRICE P © Drewes 200 


UT THESE MEN TO 
WORK FOR YOU/ 





CARDWELL MFG.(0.|NC. 


FORMERLY ALLSTEEL 
Cable Addresses ALLSTEEL 


Wichita, Ksacds. 
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FREE-SPINNING DRUMS are 
mounted on SKF bearings. 


os 





ROTARY TABLE DRI 
available and can be in 
to replace the spudd 
assembly. 


mee t> a 54 
DUAL SAFETY BRAKES -will 


operate independently and 
hold the load if one side is 
damaged. 


The drilling motion of the “Cardwell’’ spudder 
S/ produces a whip-like snap to the bit, striking the 

formation with an effective impact that results in 
more footage with less jar and strain upon the rig. 


Four sizes of double drum hoists are available with 
spudding and rotary table drive assemblies for 
cable tool jobs to 7,500 feet, rotary drilling with 
414" drill pipe to 5,000 feet and rotary workover jobs 
to 10,000 feet. 


on 07 0 52 8)',') 3) Pia ae) 
ARE STRONGER, WEAR LONGER 
AND WEIGH LESS 


CARDSTEEL | NEW YORK 
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Ships, planes, guns, tanks start in a coal mine 


This is a war of machines and armaments, 
and vast quantities of steel are required to 
build them. In the making of this steel, 
coke made from coal is an indispensable 
aid. Every ton of steel produced demands 
and consumes a ton and a quarter of 
coal. 

While most of the implements of war 
literally “start in a coal mine,” they oper- 
ate by virtue of the contribution of the 
petroleum industry. Without the scores 
of specialized lubricants and engine fuels 
which the industry has produced, today’s 
performance records would be only a 
fantastic dream. 


Each new step forward in engine per- 
formance has brought new responsibilities 
to piston rings. Recognizing that the 
peculiar requirements of each new type of 
service must determine the kind of piston 
rings or packing to use, Koppers engineers 
lived with American industry's peacetime 
ring problems through 23 busy years. 
Throughout this period they have learned 
specific requirements at first-hand ... then 
translated them into rings that would do 
the job. 

Koppers has produced chemicals to help 
make gasolines anti-knock; ingredients for 
the manufacture of inhibitors to prevent 


gum formation in gasoline; chemicals for 
solvent refining and de-waxing for the 
improvement of lubricating oils; chemicals 
that improve the pour point and the film 
strength of oils. 

Koppers has also developed and builds 
plants to remove corrosive hydrogen 
sulfide and recover the sulfur in a form 
that can be readily converted into sulfuric 
acid. ... Koppers Company, Pittsburgh, Pa. 


KOPPERS 


THE INDUSTRY THAT SERVES ALL INDUSTRY 


Workers in our Bartlett Hayward Division are now privileged to wear the Navy “E” and Maritime “M” emblems 
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} Unflagging efforts of the petroleum indus- 
try’s engineers, during the past few years, 
have been toward greater efficiency of 
operations and lower operating costs. 


} The checks and controls set up have called 
for the greatly increased use of metering. 
And this, in turn, has promoted conserva- 
tion of petroleum products, simplification of 
operations, and lower investments due to 
streamlining operation — decreasing the use 
of tankage and other equipment. 

} Note how well these achievements dove- 
tail with today's national needs and 
urgencies. 


This unit governs the differential 
of 16 rate-of-fiow controllers 


} American Meter Company's experience 
as measurement engineers, applied in the 
petroleum industry since its beginning, has 
enabled the company to make modern con- 
tributions of very practical value. 


} One is the Air-Actuated Remote Recorder 
and Controller . . . a rugged yet sensitive 
device for the recording and control of pres- 
sures, rates of flow, and liquid levels—over 
any distance. It has helped many an oper- 
ator perfect the desired well-coordinated 
system of centralized control. This Metric- 
American instrument is described in Bulletin 


E-22, obtainable upon request. 
1871 


AMERICAN 


METER COMPANY 


tmcCoaronatero 


FST ARES HED 1898 


METRIC METAL WORKS «+ ERIE, PA. 
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Recording liquid level by 


long-distance transmission 

















ANOTHER SUCCESSFUL SQUEEZE 


‘2 MILES 


with Improved 
UNAFLO 


the cement with 
the retarded set 





O BE EXACT, the squeeze in this particular Texas 
ye pect was made at 10,600 feet. It took 450 sacks 
of improved Unaflo cement. The bottom hole temper- 
ature was 165°F. 

Two hundred and fifty bags of Unaflo were used first. 
But the pressure was not enough. Perforations were 
cleared with mud. Six hours later 200 more sacks 
were mixed at an average weight of 16)% lbs. per gal. 
Pressure reached 5,800 lbs. when 168 sacks had been 
squeezed through. Because of Unaflo’s retarded set, 
the cement remained fluid and the excess cement was 
reversed out of the hole easily. 

Not a tough job, you say. The bottom hole temper- 
ature was only 165°F. But it is another of the many 
successful jobs that improved Unaflo has done below 


PE-U-27 


MPROVED |) NN E10 


PRODUCT OF UNIVERSAL ATLAS CEMENT COMPANY 


DOWN. 








the 10,000-ft. mark. 

It is not only the spectacular cementing jobs that 
prove the full value of Unaflo cement. Rather, it is the 
consistent, day-to-day, dependable performance of this 
cement with the retarded set which has earned its high 
reputation among oil men. Original Unaflo gave satis- 
faction for years. And improved Unaflo, developed 
after further years of research and testing in the labo- 
ratory, in the plant and in the field, has new advan- 
tages which assure even greater cementing economy 
and safer, better cementing on all kinds of jobs. Ask 
your dealer for improved Unaflo. Universal Atlas 
Cement Company (United States Steel Corporation 
Subsidiary), Amicable Building, Waco; Oklahoma City; 
Kansas City; Chicago; Birmingham. 
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In every shop, every store, every home, there’s a lot 
of junk, It is useless where it is, but mobilized, it 
can help win the war. 


Old iron and steel, brass and copper, rubber, even 
burlap, paper and grease, are badly needed in huge 
quantities by American war industries. 


It is the immediate duty of every individual to do his 
part in the drive to mobilize scrap. Keep it flowing 
through regular scrap collection channels so it can 
be processed into war material. 


This is the way that your cooperation with the all-out 
effort of the steel industry can insure earliest possible 


Victory. THROW YOUR SCRAP INTO THE FIGHT. 


THE YOUNGSTOWN SHEET AND TUBE CO. 
Youngstown, Ohio 
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TREAT PIPING RIGHT is rule No. 1 in mak- 
ing present valves and fittings last longer 
—give maximum service. In ‘‘Piping 
Pointers,’’ Crane tells maintenance men 
exactly how to do it—how to avoid little 
careless habits that shorten the life of 
equipment—how to prevent replacements 
now when replacements are harder to get. 


FREE—TO ANY PLANT—TO HELP 
SPEED VICTORY! Your local Crane 
Representative will giadly supply 
“Piping Pointers” on request. Or, 
write to the address given here. 























PICKING THE RIGHT VALVES for specific FOR TRAINEES OR VETERANS—Men who 
services is a sure way to eliminate inter- never handled a wrench before quickly 
ruptions and delays in production lines. grasp the do’s and don'ts and rights and 
“Piping Pointers” give clear directions wrongs in ‘Piping Pointers.’’ They keep 
on valve selection. Workers using this veterans up-to-date on “kinks” that speed 
service know when, where, and why to up work and step up efficiency of piping. 
install gate valves—when to choose globe, For plants using this Crane service, it 
angle or check valves. means fewer shutdowns—more production! 


CRANE 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES © FITTINGS + PIPE * PLUMBING © HEATING « PUMPS 





NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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PETRO-CHEM ISO-FLOW* FURNACES 


|are In operation or under construction 


‘in all major oil producing and refining 


centers of the U.S.A. 








In producing and refining centers of the 
U.S.A. PETRO-CHEM ISO-FLOW* FUR.- 
NACES are fulfilling every exacting re- 
quirement for any heating service, capacity 
or duty. 


In vital defense work PETRO-CHEM ISO. 
FLOW* FURNACES 


are being used forthe | SAVECRITICAL MATERIALS 
PETRO-CHEM ISO-FLOW* FUR. 


manufacture of Avia- NACES save 30 to 50% in critical ma- 
° . terials, eliminate furnace mainte- 
tion Gasoline, Buta- 


nance and fulfill all process require- 
diene and Styrene ments, efficiencies and mechanical 


standards. They require less than 


They are Proving | half the overall steel—50% less al- 
loys—35% less headers—30% less 


their special adapta- furnace tubes—50% less refractories 
bility for high tem- —40% less foundations—no inde- 


pendent stack and 75% less ground 


perature processing. | ‘°°: 

















*Trade Mark. Patents issued and pending. 


PETRO-CHEM DEVELOPMENT CO. eon 


FAVILLE-LEVALLEY CORP. BETHLEHEM SUPPLY CO. 
NC OR ae Marquette Bldg., Chicago Tulsa, Houston, Los Angeles 
120 EAST 41st STREET, NEW YORK, N. Y. 
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(ONE OF A SERIES) 


. REED SHRINK-GRIP TOOL JOINTS 
Pp The Tool Joint With the “SAFETY AREA’”’ 


The extended counter-bore on Reed Shrink-Grip Tool Joints is shrunk 


onto the machined external upset on the drill pipe, giving added sup- 





port to the drill pipe and providing a seal against leakage. The pipe 
thread ends of your shrink-grip tool joints are protected against leak- 
age or failure. During drilling operations, protect the tool joint threads 
net from leakage by using care in cleaning—doping—stabbing—and tong- 


ing. It will pay real dividends in extra service life. 


EXPORT OFFICE, 30 ROCKEFELLER PLAZA, NEW YORK 


26 THE PETROLEUM ENGINEER, September, 1942 

















7 hg NULVEMENT 
ARMY a “— a 











| | 
THE OHIO INJECTOR COMPANY) | 
WADSWORTH, OHLO | 


Quality | Pe ae a in Value Manufacture Since 18 & 
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A message to our Distributors, their 





OIC Customers, and our Suppliers: 


You rightfully share with us in this 


Army-Navy Production Award. 





Thank you sincerely for your 





splendid co-operation. 





THE OHIO INJECTOR COMPANY 


WADSWORTH, OHIO 


Quality | Pa ye a ae a ee oe) ee a Manufacture Since 1883 
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/PUDDER 


Modern all steel. 


Electric arc welded. 


Machinery mounted inside rigid 
trussed box frame. 


40-foot (standard) or 48-foot 
(extra) telescoping steel der- 
rick with casing strut (48-foot) 
to handle 36,000 pounds static 
load. 


Folding braces: no loose mem- 
bers for moving. 


Rubber shock-absorber protects 
machinery from vibration; saves 
cable; improves penetration. 


Weighs approximately 12,000 
pounds on trailer without tools 
Comes within all rea- 
sonable highway clearances. 


or lines. 


Smooth-acting friction-clutch 
control on all drums and spud- 
ding motion. 


Oversize full - band brakes on 
bull reel, sand reel and calf 
reel. 


Bull reel carries up to 3,550 
feet of %, -inch line without 
divider. 


Sand reel carries up to 2,800 
feet of 7/16-inch line without 
divider. 


Calf reel carries up to 385 feet 
of %-inch line. 


Gasoline, natural gas, or diesel 
power. Gasoline engine devel- 
ops 48 H.P. at 1,600 R.P.M. 


3 lengths drilling stroke 24 
inches - 30 inches - 36 inches. 


Power capacity to hoist 1,800 
Pounds of tools from 1,800-foot 
depth in 7 minutes. 























































Bucyrus “Ernie 


| Modern all steel. 





2 Electric arc welded. 





3 Machinery mounted inside rigid 
trussed box frame. 


4 54-foot telescoping derrick with 
casing tackle strut to handle up 
to 50,000 pounds static load. 


5 Folding braces: no loose mem- 
bers for moving. 


6 Rubber shock absorber 
with means of blocking out for 
deep drilling. 


7 Weighs approximately 26,000 
pounds on trailer without tools 
or lines. Comes within all rea- 
sonable highway clearances. 





8 Two speeds and instantaneous 
reverse an all drums with fric- 
tion-clutch control. 


9 Dual oversize brakes with 
equalizer on both bull reel and 
sand reel. 


10 Bull reel carries up to 9,400 
feet of % inch line without 
divider. 


1 1 Sand reel carries to 7,800 feet 
of Y% inch line without divider 
. chain drive 


Calf reel carries to 600 feet of 
%/, inch line. 


12 


Gasoline, natural gas, or diesel 
power. Gasoline engine (equip- 
ped with water-cooled mani- 
fold) develops 128 H.P. at 
1,800 R.P.M. 
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4 lengths drilling stroke from 
20 inches to 46 inches. = oo 
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Power capacity in high gear to 
hoist 4,200 pounds of tools 
from 3,000 foot depth in 8 
minutes. 
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THE EMPIRE 
| TS AP 
DRUM FILLER 


ERE’S an assured source of savings for refineries, 

distributing and compounding plants pack- 
aging lubricating, cylinder or engine oil, gasoline, 
kerosene or other petroleum products. The Empire 
Thermostatic Drum Filler so simplifies packaging 
that one refinery reports a 100% increase in barrel- 
ing speed with, of course, a corresponding decrease 
in barreling costs! 


This unusual unit offers every advantage, every 
saving of packaging by meter with accuracy of 
measurement assured through the automatic thermo- 
static correction of meter measurement to the exact 
equivalent of the desired volume at 60° F. It elimi- 
nates constant thermometer checking, reference to 
complicated charts and calculations, and requires 
no resetting of adjustments for temperature changes. 


It is simple to set for the desired quantity; starts 
at the throw of a control handle and automatically 
stops at the completion of the desired volume. The 
operating range can be varied from filling 5 gallon 
cans up to 100 gallon containers. 


The Empire Thermostatic Drum Filler can be 
permanently located as shown in the large illus- 
tration, or picked up and moved from place to place 
as indicated in the cut at the right where the meter 
is shown placed on an empty drum. 


Write for descriptive literature. 



























Length of Quantity Chain 
Determines Delivery Cycle 


Changing from one predetermined 
delivery amount to another is accom- 
plished by simply installing a quantity 
chain of the proper length on the side 
of the repeat register. Chains in units 
of from 5 to 100 gallons per cycle 
can be furnished. 


The Complete Unit 


Consists of an Empire oscillating piston, positive displacement meter; 
a thermostatic microset for automatically correcting the meter 
measurement to the exact equivalent of the desired volume at 60 F.; 
a repeat register with exterior mounted quantity chain having a fixed 
cam thereon which trips a mechanically operated control valve with 
non-foaming dripless nozzle of integral construction. 


PITTSBURGH -NATIONAL METERS 


THE MOST COMPLETE LINE OF OIL METERS IN THE WORLD 





PITTSBURGH EQUITABLE METER COMPANY 


NEW YORK OaAktLanD MERCO NORDSTROM VALVE COMPANY KANSAS CITY SEATTLE 


i} tele) dad.) TULSA 
DES MOINES CHICAGO 


Main Offices, Pittsburgh, Pa wipsgpacagteiy bh stigaagses: — aoehatl 


SAN FRANCISCO COLUMBIA 


MEMPHIS soston NATIONAL METER DIVISION, Brooklyn, N. Y LOS ANGELES BUFFALO 
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ib! A.B.) being by Gods providence, an 
Inhabitant, and Freeman, within the 
Jurifdiction of this Commonwealth; do 
freely acknowledge my felf to be fubject 
to the Government thereof: And there- 
fore do here fwear by the great and dread- 
ful Name of the Ever-living God, that J 
will be true and faithfull to the fame, and 
will accordingly yield afliftance & fupport 
thereunto, a5 my perfon and eftate, as 
in equity / am bound; and will alfo truly 
endeavour to maintain and preferve all the 
liberties and priviledges thereof, fubmit- 
ting my felf to the wholefome Lawes & 


,. Orders made and eftablifhed by the fame. 
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aa This Oath of a Free-Man was 
in Colonial America by Stephen Daye 
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And further, that / will not plot or practice ee 


any evill againft it, or confent to any that 
fhall fo do; but will timely difcover and 
reveal the fame tolawfull Authority now 
here eftablifhed, for the {peedy prevent- 
ing thereof. J Moreover, / doe folemnly 
bind my felf in the fight of God, that when 
J thal be called to give my voyce touch- 
ing any fuch matter of this State, in which 
Freemen are to deal, / will give my vote 
and fuffrage as / fhall judge in mine own 
confcience may beft conduce and tend to 
the publike weal of the body, without re- 
fpect of perfons, or favour of any man, So 
help me God in the Lord Jefus Chrift. 
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THE LOUIS ALLIS CO., MILWAUKEE, WIS. 











#t your electric motor problem 
ent may be, we invite your 
and assure you that your needs 
our prompt and careful attention 


BUY WAR BONDS — BUY THEM REGULARLY. 
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Reading Time: 24 Seconds 


Specify tru-Lay PREFORMED for your next drilling 


























line. That is the uniformly high quality line 
that lasts longer, whips less, spools better, per- 
mits faster round-trips, steadies drilling and 
cuts down replacement purchases. 

More than this, American Cable tru-tay 
PREFORMED is a safer line to handle. Broken crown 
wires lie flat and in place—refusing to become 
chisel-sharp jaggers to tear workmen's hands 

and perhaps cause blood- 
poisoning. 
American Cable engineers 





ty will gladly give you the ben- 
. a efit of their experience in 
helping you make your wire 
lines last longer. All Ameri- 
can Cable ropes made of 
Improved Plow Steel are 
identified by the 


Emerald Strand. 





AMERICAN CABLE DIVISION 


Wilkes-Barre, Pa., Chicago, Denver, Houston, 
Les Angeles, San Francisco, Emlienton, Pa. 


Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICUT 


ESSENTIAL PRODUCTS... AMERICAN CABLE Wire Rope, TRU-STOP Emergency Brakes, TRU-LAY Control Cables, AMERICAN Chain, 
WEED Tire Chains, ACCO Malleable Iron Castings, CAMPBELL Cutting Machines, FORD Hoists and Trolleys, HAZARD Wire Rope, 
Yacht Rigging, Aircraft Control Cables, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
on YS) READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... 1 Business for Your Safety 
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MAKING THE 
MOST OF 
WHAT YOU HAVE 


THIS is war, and the entire Halliburton organization is enlisted 
in the cause of victory... Our shops are doing war work, 200 
of our men are in the armed forces and, equally important, 
an army of field technicians in cover-alls is engaged, every 
day, in the important task of safeguarding the production 
and conserving our supply of OIL, a vital war commodity... 
Because the whole war machine runs on oil, the importance 


of such. an army of “soldiers in cover-alls” cannot be over- 
emphasized—it is specialized, skilled and irreplaceable! 








